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@ Verfabren tur Herstallung von Alkalolden In geregaher Mange und i 

Gegenstand der Erfindung ist ein Verfahren zur Herstellung 
von Alkalolden in geregelter Mange und geregeltem Mengen- 
verhaltnls duroh Garung von untersaprophytischen Bedlngun- 
gen, vor allem Ergooorin, a- und B-Ergocryptin erzeugenden, 
Variantenstammen von Clavlceps purpurea, bei welchem bei 
der Garung als Regler elne oder mehr in der Biosynthese des 
Isoleucines als Vorstufe wirkende Verbindung(en) und/oder 
eine Oder mehr duroh biochemische Regelung die Bildung des 
Isoleucines anregende Verbindung(en) verwendet wird bzw. 
werden. (3104215) 
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Patentanspriiche 

1. ) Verfahren zur Herstellung von Alkaloiden in 

geregelter Menge und geregeltem Mengenver- 
haltnis durch Garung von unter saprophyti- , 
schen Bedingungen , vor allem Ergocornin, 
OU und B-Ergocryptin erzeugenden, Varlanten- 
atammen von Clavioepa purpurea, daduroh ge- 
kennzeich.net, dafl man bei der Garung als Reg- 
ler 1 oder mehr in der Biosynthese dea Iso- 
leucinea ala Voratufe wirkende Verbindung(en) 
und/ oder 1 oder mehr durch biochemisohe Rege- 
lung die Bildung des Isoleucines anregende 
Verbindung(en) verwendet. 

2. ) Verfahren nach Anapruob 1, dadurch gekenn- 

zeichnet, daB man als in der Biosynthese des 
Isoleucinea als Vorstuf e wirkende Verbin- 
dung(en) Methyloxalessigsaure, c*-Ketobutter- 
aaure, Threonin und/oder Homoaerin verwendet. 

30 Verfahren nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet, daB man als durch biochemiache 
Hegelung die Bildung des Isoleucines anregen- 
de Verbindung(en) Homocystein und/oder Methionin 
verwendet. 

4.) Verfahren nach Anspruch 1 bis 3» dadurch ge- 
kennzeichnet, daB man den Begler in einer Men- 
ge von 0,01 bis 10 kg/m 5 Permentbrtthe , insbe- 
sondere 0,05 bis 5,0 kg/m 5 Permentbrtthe, ver- 
wendet. 
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v*-rf ahren s»* Herstellv p; ™n Alkaloiden 
in geregeH^g Menge v» * flftregelten Men- 
genverhaltp is duroh. Garung 



Beschreibung 



Die Erfindung betrifft ein Verfahren zur Hergtellung 
von Alkaloiden in geregelter Menge und geregeltem Men- 
genverhaltnis durch GSrung beziehungsweise Fermentation 
von unter saprophytischen Bedingungen, vor allem Ergocor- 
nin, <*- und B-Ergocryptin erzeugenden, Variantenstammen 
von Claviceps purpurea. 

Es iet bekannt, daB das Dihydroergotoxinmethansulf o- 
nat beziehungsweise Dihydroergotoxinatbansulfonat in der 
Medizin als Begler des zentralen StoffwecbBels sowie des 
zentralen und peripheren Kreislaufs verwendet wird. Dlese 
Verbindungen erhohen die Proteinsynthese des Zentralner- 
vensystemes und hemmen die von den Brenzcateohinaminen 
angeregte beziehungsweise stimulierte Adenylzyklase. Per- 
nor wirken sie schwach sedativ, hemmen die Reflexta- 
chykardie, verbessern die Gehirndurchblutung und senken 
den Blutdruck. In der Medizin werden sie vor allem zur 
Behandlung von Krankheiten, welohe auf peripheren Kreis- 
lauffstBrungen oder Gehirnkreislaufstorungen beruhen, an- 
gewandt. 

Pas Dihydroergotoxin wird duroh Hydrieren des Ergo- 
toxines hergestellt. Das erhaltene Produkt ist ein Ge- 
misch aus Dihydroergocristin, Dihydroergooornin und Di- 
hydroergooryptin (ungarisohe Patentsohrift 129 061). 
Das Dihydroergooryptin liegt in 2 versohiedenen Modif i- 
kationen (a- und B-Porm) vor (Experientia 2j5 [1967], 991) 
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una nach neuesten Untersucbungen 1st die pharmakologiache 
Wirkung der beiden Jormen iiicbt ganz identiach. Die ct-Form 
erwiea aiob bei einem Empf angniaverHutungsversuch an Rat- 
ten als aktiver, wahrend die B-Foim an enthirnten (decere- 
brierten) Katzen eine atarkere Vaaopreasorwirkung batte 
(Experientia 33 [1977], 1 552). Aus diesem Grund ist in den 
Vorachriften fdr dlbydroergotoxinbaltlge Praparate das Men- 
genverhaltnis von *- und B-Dihydroergocryptin festgelegt. 
Fur ideal wird daa Verb&ltnia der oV-Form zur B-Form von 
2 , 1 gehalten und das Dibydroergotoxin optimaler Zuaamiuen- 
setzung entbllt die Beatandteile Dibydroergocristin, Di- 
aydroergocornin, «-Dihydroergocryptin und B-Dihydroergo- 
cryptin im Mengenverbaltnia von 3 * 3 « 2 : 1. Die zulaa- 
sigen Toleranzen bezuglieh das Mengenverhaltnisaes von 
ov-Dihydroergocryptin zu B-Dibydroergocryptin aind in den 
einzelnen Landern veracbieden. In den USA und mebreren 
europaiachen Landern liegen die zul&ssigen Grenzwerte des 
Gehaltea an B-Dihydroergooryptin bei 26,7 bis 44 Gew.-% 
des Gesamtgebaltes an Dibydroergocryptin, wahrend in ande- 
ren europaiachen Landern und in Japan die Toleranz bei 
28,6 bia 40 Gew.-# liegt. 

Die Anfangaatufe der Heratellung von Dihydroergotoxin- 
methansulf onat beziehungaweise Dlhydroergotoxinathansul- 
fonat iat die Heratellung der nicbt bydrierten Mutterkorn- 
alkaloide (Ergoorietin, Ergocornin, o\- und B-Ergocryptin) . 

Dieae Alkaloide werden auf biologiachem Wage herge- 
stellt. Eine Moglicbkeit dazu iat die parasitare Biosyn- 
theae, nach welcber Hoggen infiziert und das erzeugte Al- 
kaloid durob Drogenextraktion gewonnen wird. Dieses Ver- 
fabren wird hauptsachlich bei der Heratellung von 
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Ergocriatin angewandt [verwendete Stamme: der in der Ameri- 
can Type Culture Collection unter der Nummer? A9KJC, 2010-3 
hinterlegte, in der britisehen Fatentachrift 1 192 913 »- 
achriebene Stamm und der von Bichter Gedeon Vegyeazeti Gyar 
RT, Budapest, TIngarn unter der Nummer MNG 00163 In der 
Nationalen Stamina ammlung dee ungariachen Landeainafcitutea 
fiir Geaundheitaweaen (Orazagoa KBzegSazaSgugyi Int&zet) 
hinterlegte Stamm]. 

Ferner kann die Bioayntheae auch auf aaprophytiachem 
Wege erfolgen, wobei die Alkaloide aua der Garbriihe iao- 
liert warden. Die bekannteaten Stamme fur dieaea Verfahren 
sind der Ergo crypt in und Ergotamin erzeugende bei der 
American Type Culture Colleotion unter der Nummer 
ATCC 20102 hinterlegte Stamm (britisobe Patentachrift 
1 158 380) , der Ergocornin und Ergoain erzeugende bei der 
American Type Culture Colleotion unter der Nummer 
ATCC 20106 hinterlegte Stamm (britiache Patentaohrift 
1 184 039) , der Ergooryptin erzeugende bei der American 
Type Culture Collection unter der Nummer ATCC 20019 bin- 
terlegte Stamm (TJS-Patentachrift 3 485 772), der B-Ergo- 
cryptin und Ergoain erzeugende Stamm der Soc. Farmaceutici 
Italia (in deren eigener Sammlung unter Nr. PI 737* binter- 
legt und in der belglacben Patentaohrift 82* 987 beachrie- 
. ben). 

Daraua iat eraichtlich, daB dieae aelektierten Stamme 
nicht nur die fur die Heratellung dea Ergotoxinea wichti- 
gen Alkaloide erzeugen, aondern auch andere Mutterkornal- 
kaloide, daa heiflt, daB ihre GSrung nicht aelektiv auf 
Ergotoxin orientiert iat. 

Yon ungariachen Porachern wurden zum era ten Mai 3tamme 
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von Clavicepa purpurea, die hauptaachlioh *■ und B-Ergor- 
cryptin erzeugen, aelektiert [ungariaohe Patentachrift 
152 238, Hinterlegunganummer MNG 0022 bei der Nationalen 
Stammsammlung- des ungariaehen Landeainstitutes fur Ge- 
sundheitsweaen (Orsz&goa Kozeg&azaegugyi Intlzet); ungari- 
sohe Patentachrift 16* 816, Hinterlegunganummer MNG 0088 
oei der Nationalen Stammaammlung des ungariachen ^dea- 
inatltutea fur Geaundheitaweaen (Oraz&gos Kozegeaza&gugyi 
Intezet)]. Auch mit dieaen StSmmen iat jedoch die Einstel- 
lung dea Mengenverhaltnisaea der Alkaloide zueinander 
wahrend der Garung nicht geregelt. Das Verhaltnia der 3 
erzeugten Alkaloide zueinander kann nur nachtraglioh ein- 
geatellt warden, indem das erhaltene Alkaloidgemisch durch 
die zur Verfiigung atehenden umatandlichen Verfahren in 
aeine Beatandteile zerlegt wird und dieae im entaprechen- 
den Verhaltnia erneut miteinander vermiacht warden. 

Perner iat ein Verfahren, bei welchem 2 Stamme, von 
denen der eine Ergocornin, Ergooryptin und deren Iaomere 
und der andere Ergocristin erzeugt, gleichzeitig gegoren 
werden, bekannt (schweizeriaohe Patentachrift 577 556). 
Aua der gemeinaamen Kulturfliiaaigkeit der beiden Stamme 
werden die aufgefiihrten Alkaloide in einem nicht naher 
oezeichneten Verhaltnia gewonnen. Eine Regelung dieaea Ver- 
haltniasea wlrd auch bei dieaem Verfahren. nicht erreicht. 
' Problematiach iat f erner, daB die Garung beim gleichzeiti- 
gen Einaatz von 2 Stammen viel achwerer beherracht werden 
kann ala in einem Verfahren, bei welchem nur daa Zuchtungs- 
optimum einea elnzigen Stammea berUckaichtigt werden muB. 

Von H. Kobel wurde (in aeinem 1977 in Baael auf der 
Sitzung der Federation of the European Microbiological 
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Societies gehaltenen Vortrag) f estgestellte,th*88» <fl&P 
synthese der Peptidalkaloide durch bestii&iai) Alidkbfeteen 
heeinfluBt werden kann. Die Biosynthese des ai&^eftifclJeil 
Talin enthaltenden Ergooornins kann durch Zusst* Von Va- 
lin und die Biosynthese des Leuoin enthaltenden &-Ergo- 
cryptines durch Zusatz von Leuoin gefordert werden. Hin- 
gegen kann die Biosynthese des Isoleucin enthaltenden 
B-Erg-ooryptines durch Zusatz von Isoleucin nicht heein- 
fluBt werden. Als wahrscheinlicher Grund fur diese merk- 
wurdige Erscheinung wurde von Kobel angegeben, daB das 
Wachstum der zur Erzeugung von fi-Ergocryptin befShigten 
Stamme durch Isoleucin gehemmt wird. 

Da in den Kulturbruhen der bekannten Ergocryptin 
Oder Ergocomin und Ergocryptin erzeugenden Stamme eben 
der Antell des B-Ergocryptines kleiner als erforderlich 
ist, konnte das geeignete Verhaltnis weiterhin nicht ein- 
gestellt werden. 

Auch hinsichtlioh der erzeugten Menge der gewiinschten 
Alkaloide insgesamt lassen die bekannten Verfahren zu 
wtinschen ubrig. 

Der Erfindung liegt die Aufgabe zugrunde, unter Behe- 
bung der Nachteile des Standes der Technik ein Verfahren 
zur Herstellung von Alkaloiden durch Garung von unter 
saprophytischen Bedingungen, vor allem Ergocomin, ot- und 
B-Ergocryptin erzeugenden, Variantenstammen von Claviceps 
purpurea, bei welchem diese Garung in guns tiger Richtung, 
das heiBt im Sinne der hSheren Erzeugung des B-Ergo- 
cryptines und/oder der Erzeugung der einzelnen Alkaloide 
im fiir die Ergotoxinerzeugung gewiinschten MengenveihaLtnis 
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und/oder der hoheren Erzeugung der fiir das Ergotoxin ge- 
brauchten Alkaloide inagesamt beeinfluBt wird, zu achaffen. 

Das Obige wurde iiberrasohenderweise durch die Erfindung 
. erreicht. 

Es wurde namlich iiberrasohenderweise festgestellt, daB 
der zu gerlnge Anteil an B-Ergocryptin in der Garbriihe an- 
staigt, wenn die Alkaloiderzeugung der Variantenatamme von 
Clavicepa purpurea atatt mit Iaoleuoin mit 1 Oder mehr in 
der Biosynthese dea Isoleuoinea ala Vorstufe wirkenden Ver- 
bindung(en) beeinfluflt wird. Die Vorstufen dea Iaoleucines 
hemmen demnach daa Wachatum der genannten Stamme nicht. 

Ferner wurde uberraachenderweiae festgestellt, daB die 
Alkaloiderzeugung auch mit Verbindungen , die durch bio- 
chemische Regelung die Bildung des Isoleuoinea anregen be- 
ziehungsweise stimulieren, geregelt warden kann. 

Weiterhin wurde iiberrasohenderweise festgestellt , daB 
durch die In *r Biosynthese des Isoleucines als Vorstufe wlr- 
kende(n) Verbindung(en) beziehungsweise duroh bioohemi- 
sche Hegelung die Bildung des Isoleuoinea anregende(n) 
Verbindung(en) auch eine hohere Erzeugung der fiir das Er- 
gotoxin gebrauchten Alkaloide insgesamt erreicht werden 
kann. 

Gegenstand der Erf indung ist daher ein Verfahren zur 
Herstellung von Alkaloiden in geregelter Menge und gere- 
geltem Mengenverhaltnia durch Garung von unter aaprophy- 
tisohen Bedingungen, vor allem Ergocornin, <X- und B-Ergo- 
cryptin erzeugenden, Variantenatammen von Olaviceps pur- 
purea, welches dadurch gekennzeichnet ist, daB bei der 
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Gerung als Regler 1 oder mehr in der Biosynig|«s«ld^ofe%- 
leuoines ala Vorstufe wirkende VerbindungCenHund/oAer 
1 Oder mehr durch biochemiache Regelung die Bildung dea 
Isoleucines anregende beziehungsweiae atimulierende Ver- 
bindung(en) verwendet wird beziehungsweise warden. 

f- 

In der Biosynthese dea Iaoleucinea ala Vorstufe wir- 
kende Verbindungen aind in Lehninger, Biochemistry, Worth 
Publ. Inc. N. T. [1975], Seite 70* beachrieben. 

Ala in der Bioayntheae dea Iaoleuoinea ala Voratufe 
wirkende Verbindungen und durch biochemiache Regelung die 
Bildung dea Iaoleucinea anregende Verbindungen werden vor 
allem Ketoaauren, Hydroxysauren.und Aminoeauren mit 
* bia 6 Kohlenstoffatomen, deren Bioayntheae von der Aspa- 
raginaaure oder deren Rhosphat ausgeht, verwendet . 



Die in der Bioayntheae dea Isoleucines als Vorstufe 
wirkenden Verbindungen aind in der Reihenfolge ihrer Bil- 
dung die folgenden: fiber Hoaoserin und Threonin oder 
3-Metbylasparaginsaure ( 2-Amino-3-ne thylberna teinaaure 
und Methyloxaleaaigaaure (2-Methyl-3-oxobernsteinsaure) 
<*-Ketobuttersaure, daran anschlieBend «-Acetyl-<*-hydroxy- 
buttersaure, *,B-DihydrQxy-B-methylvaleriansaure und 
cVKeto-B-methylvaleriansaure. In erfindungsgem&Ben Ver- 
fahren wird beziehungsweise werden bevorzugt Methyloxal- 
eaaigaaure, rt-Ketobutteraaure, Threonin und/oder Homoserdja 
verwendet. 

Bie durch biochemiache Regelung die Bildung des Iso- 
leucines anregenden beziehungsweise stimulierenden Ver- 
bindungen gehSren biochemisch den aogenannten Aspartafcen, 
daa heiflt Verbindungen, deren Biosynthese von der 
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Aaparaginsaure Oder deren Pbosphat ausgebt, an. In erater 
Linie handelt es alob um Xetoeauren, Hydroxyaauren und 
Aminosauren mit 4 bis 6 Koblenatoffatomen. Bevorzugt wird 
beziebungsweiae warden erflndungagemaB Homocyatein 
und/oder Methionin verwendet. 

Vorzugaweiae wird beziebungaweiae werden der befogs- ■ 
^eise die Begler in eirer Ifenge vcn 0,01 bis 10 kg* 5 lennentbruhe, 
i^esondere 0,05 bia 5,0 kg/m 5 Permentbriibe, verwendet. Es ist 
aucb bevorzugt, den Regler in Form einer waBrigen, gege- 
benenf alia achwach aauren Losung nacb dem Steriliaieren 
dea Nabrmediuma zuzuaetzen, und zwar auf einmal, in meb- 
reren Portionen Oder in einer der Perioden der Garung 
kontinuierlicb. 

Im erf indungagemaBen Verfabren werden bevorzugt die 
folgenden Variantenatamme von Olavicepa purpurea verwen- 
det: 

Olavicepa purpurea, binterlegt am 24. April 1963 
unter der Bezeichnung MUG 0022, 

Olavicepa purpurea, binterlegt am 25. Januar 1972 
unter der Bezeicbnung MUG 0088 

Olavicepa purpurea, binterlegt am 9. Mai 1979 
unter der Bezeicbnung MSG 00186, 

Jeweila bei der Nationalen Stammaammlung dea unga- 
rischen Landesinatitutea fur Geaundbeitaweaen (Oraza- 
goa Kbzegeazsegugyi Intezet). 
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Im Falle der Verwendung dea Variantatammea Claviceps 
purpurea MNG 00186 wird daa B-Ergooryptin bereita ohne 
Regler in hohem Mengenanteil erhalten. ErfindungagemaB 
wurde nun iiberraaohenderweiBe festgeatellt, dafl in die- 
sem Fall© bei Verwendung der erf indungagemBB featgelegten 
Regler daa Mengenverhaltnia der erzeugten Alkaloide aich 
kaum andert, die Geaamtmenge der Alkaloide und damit auch ' 
der fur daa Ergotoxin gebrauchten Alkaloide in der Gar- 
briihe aich jedoch erhoht. 

Zweckmaflig wird die Garung in aubmeraer Kultur unter 
aeroben Bedingungen an einem Koblenatoff- und Sticks toff - 
quellen und Mineralaalze aowie gegebenenfalla sonatige Zu- 
satze enthaltenden fliiaaigen Nahrmedium, vorzugeweiae bel . 
20 bia 26°0 und einem pH-Wert von 5»2 bia 6,8 4 bia 8 Ta- 
ge lang, durchgefiihrt. 

Im Schrifttum wird der Gehalt der Garbriibe an Alkaloiden 
hauf ig duroh apektrophotometriach gemeaaene Werte angege- 
ben. Der Geaamtalkaloidgehalt wurde auch' im vorliegenden 
Palle apektrophotometriach gemeaaen, die Meflergebniaae 
waren Jedoch nieht apezifiaoh. 

Die einzelnen Ergotoxinbeatandteile wurden durch Elu- 
tionachromatographie beziehungaweiae quantitative Flii8- 
eigkeitachromatographie getrennt beatimmt. 

Die Erfindung wird an Hand der folgenden Beiapiele 
naher erlautert. 



- 12 - 




3104215 



- 12 - 
Beiaplel 1 



Es warden 200 cm' eines welter unten bescbriebenen 
Nahrmediums GK in einem 500 cm 5 Erlenmeyerkolben mlt einer 
auf einem welter unten beaohriebenen Agarnahrmedium AI0 
geziichteteten Kultur des Stammea Claviceps purpurea 
MNG 0022 gelmpft. Der Erlenmeyerkolben wurde bei 24°C 
auf. einem Schiitteltisch mlt einer Prequenz von 300 Minute" 1 
3 Tage lang bebriitet. Das dabei erhaltene Impf material 
beziehungaweise Inoculum wurde auf 5 1 eiaes welter unten 
beacbriebenen Nahrmediums St in einer 10 1 GSrvorrich- 
tung iiberimpft. Die Kultur wurde bei 24°C und einer Riihr- 
geachwindigkeit von 240 umdrehungen/Minute unter Beliiftung 
mlt 0,5 1 Luft Je 1 Garbriibe und Minute 7 Tage lang ge- 
ziichtet. In der 40-sten, 64-sten, 88-sten und 112-sten 
Stunde wurde der Garbriibe ala in der Biosyntheae des Iao- 
leucinea ala Voratufe wlrkende Verbindung elne 10%-ige 
w&Brige Losung von Methyloxalesslgsaure in einer 0,5 g 
Methyloxalessigaaure (Trockenaubatanz)/l Garbriibe ent- 
aprechenden Menge zugeaetzt. Daa Mengenverbaltnia der Al- 
kaloide Brgocornin und Ergocryptin erreichte am 7-ten Tag 
der Garung den gewunacbten Wert. Der mittela Parbreaktion 
meBbare Gesamtgehalt an Alkaloiden betrug 1 150 Tf/cm . 
Die diinnscbicbtchromatographiache Bestimmung (J. of Chrom. 
87 [1973], 433) ergab 300 tf/cm 3 Ergocornin, 180 6/om 
Ergocryptin und 110 Y/cm 5 von deren rechtsdrebendem Epi- 
mer. Daa Verhaltnis von cWErgocryptin zu B-Ergocryptln be- 
trug gemaB der Untersuchung mittels Hoohdruckfliissigkeits- 
cbromatograpbie (J. Pharm. Sol. 67. [1978], 98) 66 : 3*. 

Die Alkaloids wurden aus der Garbriibe in an sich be- 
kannter Weiae iaoliert. 

Die verwendeten Nahrmedien hatten die f olgenden Zu- 
aammensetzungen: _ ^ _ 
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Nahrmedium GK 

Trypcaain 7 |0 g 

Citronenaaure M 8 

Kaliumdihydrogenphoapbat 0,3 g 

Magneaiumaulfat 0,3 g ^ 

' Amnonlak bis zur Erreicnung 

eines pH-Werfcea von 5,7 Wb 5,8 

Waaser bia 840 cm' - 

Je 84 cm^ Oder 168 om' dea Nabrmediuma wurden in 
Kolben gefiillt. In deden Kolben wurden 16 cm 5 be- 
ziehungaweiae 32 cm 5 einer 50#-igen Glucoaeloaung 
eingebracht. 

Agarnabrmedium AIC 



Mannit 


40, 0 g 


Citronensaure 


. 7,0 g 


Maisquellwasaer 


.2,0 g 


Kaliumdihydrogenphoaphat 


1,0 g 


Magneaiumaulfat 


0,3 g 


Agarpulver (Difco) 


25,0 g 


Ammoniak bia zur Erreicnung 





einea pH-Wertea von 5,2 bia 5,3 



Der gewunacbte pH-Wert dea Nabrmediuma wurde wah- 
rend dea Aufkoohena eingeatellt. Dann wurde daa 
Nahrmedium in Portionen von Je 6 cm 5 in Heagenz- 
glaser gefiillt und durch SchrSgstellen der Glaser 
ala Schragagar er3tarren gelasaan. 

_ !4 _ 
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Nahrmedium St 

Saccharose 100 *° 8 

Bernsteinsaure 10 »° 8 

Kaliumdihydrogenphosphat 0,25 8 

Magneaiumaulfat °» 2 5 8 

Ammoniumnitrat 1»0 g 

Calciumchlorid 1»0 g 
Ammoniak bis zur Erreichung 

einas pH-Wertes von 5»2 bis 5i3 

Wasser bis 1 000 cm 5 

Das Nehrmedium wurde in Portionen von Je 0,1 1 
oder 5 1 Oder 100 1 sterilisiert. 



Beispiel 2 

Es warden 200 cm 3 eines im Beispiel 1 beschriebenen 
NShrmediums GK in einem 750 on 3 Erlenmeyerkolben mit der 
auf einem im Beispiel 1 beschriebenen Agarnahrmedium AIO 
geziichteten Kultur dea Variantstammes Olavioeps purpurea 
MNG 0088 geimpft. Die Kultur wurde bei 24°0 auf^einem 
Schtttteltisch mit einer Frequenz von 300 Minute" ? Ta- 
ge lang bebrUtet. Die erhaltene Kultur wurde auf 5 1 
eines welter unten beschriebenen Nahrmediums TC 5* in 
einer 10 1 Laboratoriumsgarvorrichtung ttberimpft. Die Kul- 
tur wurde bei 24°0 und einer Rtlhrgesohwindigkeit von 240 
Umdrehungen/Minute unter Belttftung mit 0,5 1 Luft Je 1 
Garbriihe und Minute 3 Tage lang bebrUtet. Mit dem 
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erhaltenen Impfmaterial beziehungaweiae Inoculum wurden 
100 1 eines in Beiapiel 1 beachriebenen Nahrmedlums St 
in einer ait einem"Ruhrer veraehenen aaurefeaten Garvor- 
richtung geimpf t und die Kultur wurde bei »°0 und einer 
Mhrgeachwindigkeit von 120 Umdrehungen/Miaute unter Be- 
liiftung mit 0,5 1 Luft de 1 Garbruhe und Minute 6 Tage 
lang gegoren. In den eraten 5 Sfegen der Garung wurde der 
Kultur ala in der Bioeyntheae dea Iaoleuoinea ala Vor- 
stuf e wlrkende Verbindung eine %-ige waBrlge cWCetobut- 
teraaurelSaung mit einer Zufuhrungageachwindigkeit von 
20 cm 3 /Stunde zugeaetzt. 

Nach dem Abbreohen der Garung betrug der Gesamtal- 
kaloidgehalt 920 r/cm 3 . Hit der im Beiapiel 1 angegebe- 
nen hochdruckf luaaigkeitacnronatographiacben Verf ahrens- 
weiae wurden 260 2T/om 5 Ergocornin, 155 V<m> ^-Ergo- 
cryptin und 95 if/cm 3 B-Ergocryptin nacbgewieaen; auBer- 
dem war nocb ein Gehalt an 80 */cm 3 Ergocorcorninin und 
Ergocryptinin (Ergocornininoryptinin) meBbar. 

Daa Nahrmedium TO 5* hatte die f olgende Zuaammensefczung 



Saccharose 




100,0 g 


Oitronena'aure 




10,0 g 


Natriumchlorid 




10,0 g 


Ealiumdihydrogenpho8phat 


0,5 g 


Uagnea iumsulf at 




0,5 g 


Ammoniak bia zur 


Erreichung 


5,7 bia 5,8 


eines pi 


I-Wertes von 


Wasaer 


bis 


1 000 cm 5 



Daa Nahrmedium wurde in Portionen von Se 5 1 in 
einer Laboratoriumagarvorrichtung aterilisiert. 
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Beiapiel 3 

Ea wurden 100 cm 3 eines im Beispiel 1 beschriebenen 
NSbrmediums GK in einem 500 cm 3 Erlenmeyerkolben mit der 
auf einem weiter unten beschriebenen Agarnahrmedium St 
gezuchteten Kultur dee Variantstammes Olaviceps purpurea 
MNG 0088 geimpft. Die Kultur wurde bei 24°C auf einem 
Schiitteltiach mit einer Frecuenz von 300 Minute- 3 Tage 
lang bebrutet. 10 cm 3 der erhaltenen Kultur wurden auf 
100 cm 3 eines weiter unten beschriebenen Nahrmediuma T 25 
iiberimpft. Dieae Kultur wurde bei 20°0 ebenfalla auf dem 
Schutteltiach 5 Tage lang bebrutet. In der 20-sten Stun- 
de wurde die Garbruae mit 0,5 g Threonin ala in der Bio- 
ayntheae dea Iaoleucinea ala Voratufe wirkende Terbindung 
veraetzt. Am 5-ten Tag betrug die Geaamtalkaloidkonzentra- 
tion 1 200 tf/cm 3 . Mit der im Beiapiel 1 angegebenen hoch- 
druckf lussigkeitscnromatographisohen Verfahrensweise wur- 
den 260 Y/cm 3 Ergocornin, 140 If/cm 3 (X-Ergocryptin und 
80 tf/cm 3 B-Ergooryptin nachgewiesen; der Gesamtgehalt an 
Ergocorainin und Ergooryptinin betrug 130 if/cm . 

Die verwendeten NShrmedien batten die folgenden Zu- 
sanunensetzungen: 

Agrarnabrmedium St 

Das Agarnahrmedium St unterschied siob vom im Bei- • 
apiel 1 beschriebenen flussigen Nanrmedium St darin, 
daB.UiB.de Liter 25 g Agarpulver (Difeo) zugesetzt 
wurden. Nach dem Zusatz dea Agar a wurde daa Nahrme- 
dium aufgekocbt, dann in Portionen von Je 6 cm in 
Eeagenzglaaer gefullt, aterilisiert und durcb Schrag- 
stellen der Glfiser zu Schragagar eratarren gelaasen. 
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Nahrmedium T 25 



Saccharose 


300,0 g 


Citronensaure 


15,0 g 


Hefeextrakt 


1,0 g 


Kaliumdihydrogenphosphat 


0,5 g 


llagnesiumaulfat 


0,5 g 


Ammoniak "bis zur Erreichung 




eines pH-Wertea von 


5,2 bis 5.3 


Waaser Dls 


1 000 em 5 



Das Nahrmedium wurde in Portionen von 100 om- 
in Kolben gefullt und sterilisiert . 



Belspiel 4 

Es wurde wie 1m Belspiel 3 beschrieben gearbeitet, 
dedoch als in der Biosynthese des Isoleuoines ala Vor- 
stufe wirkende Veroindung 0,5 g Homoserin atatt des 
Threonines verwendet. Am 5-*en Tag der Garung betrug dei 
Geaamtgehalt an Alkaloiden 880 if/cm 3 . Die GSrbriihe ent- 
hielt 220 JT/om 3 Ergooornin, 150 Vow? CUErgocryptin und 
80Tf/cm 3 B-Ergocryptin? Ergooorninin und Ergocryptinin . 
machten zusammen 180 Jf/cm 3 aua. 
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Beiaplel 5 

Es wurde wie im Beispiel 3 besohrieben gearbeitet, 
jedoch 0,05 S Homocystein als durch biochemische Rege- 
lung die Bildung des Isoleucines anregende Verbindung 
statt des Threonines verwendet. Am 5-ten Tag betrug die 
Gesamtalkaloidkonzentration ?00 }f/cm 3 . Die Garbrtihe eni 
hielt 190 cm 3 Ergocornin, 85 tf/cm 3 OUErgocryptin und 
90 37cm 3 B-Ergocryptin; Ergocorainin und Ergocryptinin 
machten zusammen 150 Jf/om 3 aus. 



Beispiel 6 

Es wurden 100 cm 3 eines im Beispiel 1 beschriebenen 
Nahrmediums GK in einem 500 cm 3 Erlenmeyerkolben mit der 
auf einem im Beispiel 3 beschriebenen Agarnahrmedium St 
geziichteten Kultur des Stammes Claviceps purpurea MNG OOIS 
geimpft. Die Kultur wurde bei 24-°C auf einem Schuttel- 
tlsch mit einer Frequenz von 300 Minute" 1 4 Tage lang be- 
briitet. Je 10 cm 3 der erhaltenen Kultur wurden in 8 Kol- 
ben, die $e 100 cm 3 eines im Beispiel 1 beschriebenen 
Nahrmediums St enthielten, eingebracht. Die Kultur en wur- 
den bei 24°C. ebenfalls auf dem Schiitteltisch 7 Tage lang 
gegoren. In 4 Kolben wurde keine durch biochemische Re- 
gelung die Bildung des Isoleuoines anregende Verbindung 
eingebracht. In die anderen 4 Kolben wurden in der 
24-sten und 48-sten Stunde der GSrung Je 0,02 g Methionin 
in Losung in de 2 cm 3 Wasser eingebracht. Am 7- ten Tag 
wurde die Garung abgebrochen. 
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Die ohne Zusatz der durch biochemische Regelung die 
Bildung des Iaoleucinea anregenden Verbindung erhaltenen 
Garbruhen wurden vereinigt und die Beatimmung ihrea Al- 
kaloidgehaltea ergabs- 80 If/cm 3 Ergooornin, 15 T/cm 
O^Ergooryptin und 30 Jf/cm 3 B-Ergocryptin. 

Die mit der durch biochejniaohe Regelung die Bildung 
des Iaoleucinea anregenden Verbindung erhaltenen Gar- 
bruhen wurden ebenfalla vereinigt und unterBUcht. Es 
warden 250 3f/cm 3 Ergooornin (durchschnittlicher Gehalt), 
50 if/cm 3 OHSrgooryptin und 100 Jf/em 3 fl-Ergocryptin nach- 
gewieaen. 



Zusammenf aa sung 
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Fatentanspriiche ; 

l) Mitt el zuin Stimulieren des Keimens von Kartoffeln, 

gekennzeichnet durch folgende Zusammensetzung: 



16 

und/oder 

1,6.10~ 5 

sowie 

0,002 

und 

3,2.10~ 5 



30 Gew.SS Calciumglycerophosphat 



Gew.jS Calciumpantothenat 



bis 0,012 Gew.tf Cystein 



Gew.% Kinetin, 



Rest: Full- und Tragerstof f e , wie Aluminiumsilikat, 
z.B. Kaolin, Alunaniumoxid oder Siliciumdioxid. 



2. Mittel nach Anspruch 1, dadurch gekennzeichnet, 

daB es zxisatzlich einen oder mehrere der folgenden Stoffe 
enthalt; 



10 


bis 


24 


20 


bis 


40 


8 


bis 


16 


8 


bis 


16 


0,8 


bis 


1.6 


0,1 


bis 


0,3 


0,1 


bis 


0,3 


0,1 


bis 


0,3 


0,4 


bis 


0,5 


0,002 


bis 


0,004 


0,008 


bis 


0,02 


0,002 


bis 


0,006 


1,6.10~ 5 


bis 


3-10" 5 


5-10" 5 


bis 


9*10~ 5 


3,2-10" 5 


bis 


4-10" 5 



Gev.% Ammoniurasulfat 
Gew.9» Kaliumnitrat 
Gew.Ja Glucose 
Gev.% Saccharose 
Gew.% Bernsteinsaure 
Gew.?o Citronensaure 
Gew.% Weinsaure 
Gew.% Apfelsaure 
Gevr t % Natriumbenzoat 
Gew.Jo Tyrooin 
Gew.jS Inosit 
Gew.jS Ascorbinsaure 
Gew.So Thiamin 
Ge\r.% Biotin 

Gew . ?S Indolyl-3-essigsaure . 
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3. Mittel nach Ansprach 1 oder 2, dadurch gekenn- 
zeichnet, dafl es zusStzlich eln oder mehrere Fungizide ent- 
halt. 

4. Verfahren zuai Stimulieren des Keimens von Kar- 
toffeln mit dera Mittel nach Anspruch 1 , 2 oder 3, dadurch 
gekennzeichnet, daB die Kartoffeln vor dem Setzen 2 bis 

10 min in eine 0,03- bis 0,3 gew.^ige waBrige LSsung des 
Mittels getaucht werden. 
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PHILIPS PATEKTVERWALTUNG GMBH, Steindamm 94, 2000 Hamburg 1 



Mittel und Verfahren zum Stimulieren des Keimens von Kartof- 
feln 

Die Erfindung betrifft ein Mittel zum Stimulieren des Keimens 
von Kartoffeln und ein Verfahren, bei dem das Mittel angewen- 
det wird. 

Um bei Kartoffeln eine vorzeitige Reife zu erzielen, werden 
die Kartoffeln in einer kttnstlichen Atraosphare zum Vorkeimen 
gebracht. Dies erfordert besondere Gebaude, in denen die Kar- 
toffeln in niedriger Schtttthohe mehrere Tage dem EinfluB von 
Warme und Licht ausgesetzt werden. Da die so hervorgerufenen 

709850/0420 
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Keime leicht abbrechen, sind besonders schonend arbeiten&e 
KarfcoffellegeniascMnen erforderlich, die einen liohen Arbeits- 
und Zeitaufwand siit sich bringen. 

Der Ei'findimg liegt die Aufgabe zugrunde, diesen Aufwand zu 
vermeiden. 

Diese Aufgabe vird erfindungsgemaB durch ein Hrfctel der ein- 
gangs genannten Art gelost, das durch folgende Zusammensetzung 
gekennzeichnet ist: 



16 


bis 30 


Gbw.% Calciumglyceropbospbat 


und/oder 






1,6-10" 5 


bis 3-10"" 5 


Gew.Sa Calciumpanto-fchenat 


sowie 






0,002 
und 


bis 0,012 


Gev.% Cystein 


3,2. 10~ 5 


bis 4-10~ 3 


Kinetin, 



Rest: FU11- und Tragerstoffe, vie j 
z.B. Kaolin, Aluminiumoxid oder Siliciumdioxid. 

In einer bevorzugten Ausfuhrungsform enthSlt das erfindungs- 
geaafie Mittel zusatzlich noch einen oder mehrere der folgenden 
Stoffe: 



10 


bis 


24 Gew.?S Amnoniumsulfat 


20 


bis 


40 Gew.?S Kalinmnitrat 


8 


bis 


16 Gew.?S Glucose 


8 


bis 


16 Gew,% Saccharose 


0,8 


bis 


1,6 Gew m % Bernsteinsaure 


0,1 


bis 


0,3 Ge>7.?5 Citronensaure 


0,1 


bis 


0,3 Gev.% Weinsaure 


0,1 


bis 


0,3 Gew.jS Apfelsaure 


0,4 


bis 


0,5 Gew.So Hatriumbenzoat 
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0,002 
0,008 
0,002 



bis 
bis 



0,004 
0,02 
0,006 



Gew.?S Tyrosin 
Gew.% Inosit 



bis 



Gew.% Ascorbins&ure 



1,6-10~ 5 
5»10" 5 
3,2. 10" 5 



bis 
bis 
bis 



3*10" 
9 '10" 
4.10" 



r 5 
r5 



Thiamin 
Gew.56 Biotin 



Gew.jS Indolyl-3-essig- 
sfiure. 



Da Saatkartoffeln haufig vor dem Setzen mit Pungiziden, z.B. 
gegen Phytophthora infestans, behandelt werden, ist es zweck- 
maflig, dem erfindungsgemaBen Mitt el ein oder mehrere Fungizide 
zuzusetzen. Dies erspart gegenttber dem bisher iiblichen Vorkei- 
men einen Arbeitsgang. 

Die Keimstimulierung mit Hilfe des erfindungsgemaBen Mittels 
wird vorzugsweise so vorgenommen, daB Saatkartoffeln vor dem 
Setzen 2 bis 10 min, insbesondere 5 min, in eine 0,03- bis 
0,3 gew.tfige waBrige Losung des Mittels getaucht werden. Dabei 
haftet das erfindungsgemafle Mittel hauptsaChlich in den Augen 
der Kartoffeln fest. Man kann das erfindungsgemaBe Mittel aber 
auch als StSubepulver formulieren, indem man z.B. anorganische 
Tragerstoffe zusetzt. 

Die Erfindung beruht demnach auf dera Gedanken, das Vorkeimen 
von Kartoffeln durch eine Behandlung mit einem chemischen Mit- 
tel zu er setzen. 

Die Vorteile der Erfindung bestehon gegeniiber nicht vorgekeimten 
Kartoffeln in einem Zeitvorsprung, der fast genauso groB ist 
wie bei vorgekeimten Kartoffeln, gegeniiber vorgekeimten Kartof- 
feln in einer sebr groBen Arbeitsersparnis. 
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Die Erfindung wird nachfolgend anhand eines Ausfiihrungsbeispiels 
naher erlautert. Es wurde folgendes Geraisch hergestellt: 



Calciumglyceropho sphat 


10,000 kg 


Ammoniumsulfat 


10,000 kg 


Kaliumnitrat 


16,000 kg 


Glucose 


6,010 kg 


Saccharose 


6,010 kg 


Bemsteinsaure 


0,601 kg 


Citronensaure 


0,121 kg 


Weinsaure 


0..121 kg 


Apfelsaure 


0,121 kg 


Natriumbenzoat 


0,241 kg 


Tyrosin 


0,002 kg 


Inosit 


0,006 kg 


As c o rbinssLurG 


0,001 kg 


Thiamin 


12 mg 


Calciurapantothenat 


12 mg 


Biotin 


36 mg 


Cy stein 


0,003 kg 


Kinetin 


18 mg 


Indolyl-3-essigsaure 


18 mg 


Alumininmsilicat ( Attagel ® 40 ) 


0,763 kg 




50,000 kg 



Aus diesem pulyerforaigen Gemisch wurde kurz vor dem Behandeln 
von Saatkartoffeln eine 0,3 gev.&Lge waBrige Losung beroitet.. 
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In diese LSsung wurden die Saatkartoffeln 5 mxn lang getaucht 
und sodann gesetzt. 

Bei einem Vergleichsanbau wurde festgestellt, daB der Zeitvor- 
sprung der mit dem erfindungsgem&Ben Mittel vorbehandelten Kar- 
tof f eln 80 bis 90 Jo der auf iibliche Weise vorgekeimten Kartof- 
feln betrug. Andererseits betragt die Zeit- und Arbeitsersparais 
infolge des For tf alls der Vorkeimung 200 bis 250 %. 
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HAIR TREATMENT COMPOSITIONS 
FIELD OF THE INVENTION 

5 

The invention relates to hair treatment compositions. More 
particularly the invention relates to hair treatment 
compositions comprising specific combinations of active 
materials. The compositions are particularly suitable for 
10 application to hair for repair and restoration of damaged 
hair. 

BACKGROUND AND PRIOR ART 

15 Hair can suffer damage from a number of sources such as; 
exposure to UV and chlorine; chemical influences such as 
bleaching, perming, overly frequent washing with harsh 
surfactant-based cleansing shampoo compositions; and 
mechanical influences such as prolonged use of heated 

20 styling appliances. 

Damage to the hair typically manifests itself in cuticle and 
protein loss from the hair fibre, hair fibre brittleness and 
breakage and frayed or split ends . 

25 

In addition consumers require their hair to be manageable; 
that is that the hair when styled will retain that style for 
a long period of time and in a range of environmental 
detrimental conditions such as high humidity. 

30 
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The use of sugars and plant extracts are disclosed in 
WO 01/68040 (L'Oreal) to protect keratinous tissue. 

'5 The present invention has now found that compositions 
comprising certain specific combinations of sugars and 
alcohols are effective for repairing and preventing the 
principal symptoms of damaged hair, these combinations also 
have the further advantage that they help to increase the 

10 manageability of the hair. 

DESCRIPTION OF THE INVENTION 

In a first aspect, the present invention provides a hair 
15 treatment composition comprising a disaccharide and a diol, 
wherein the diol is not propylene glycol or butylene glycol. 

A further aspect of the invention is the use of the above 
composition for smoothing hair, aligning hair and preventing 

2 0 damage to the hair. 

The invention also relates to a method of treating hair by 
applying the above composition to the hair. 

25 Detailed Description 

The disaccharide 

The present invention comprises as an essential element of 

3 0 the invention a disaccharide, preferably the disaccharide 
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comprises of pentose or hexose sugars, more preferably the 
disaccharide comprises of two hexose units . 

Disaccharides can be either reducing or non-reducing sugars. 
5 Non-reducing sugars are preferred. 

The D(+) form of the sugars are preferred. Particularly' 
preferred are trehalose and cellobiose or mixtures thereof. 
Trehalose is the most preferred disaccharide. 

10 

It is preferable if the disaccharide is not in the form of a 
salt and/or not sulphated. 

The level of disaccharides present in the total formulation 
15 is preferably from 0.1wt% to 10wt%, more preferably from 
0.2wt% to 5wt%, most preferably from 0.5wt% to 2wt%. 

Diols 

20 It is preferable if the diol has from 2 to 10 carbon atoms, 
preferably 3 to 6 carbon atoms, most preferably the diol has 
4 carbon atoms. 

I is advantageous if the diol has its hydroxy 1 groups 
25 positioned on CI and C3 positions within the carbon 
backbone . 

An especially preferred form of the diol is 3 -methyl, 
1,3, butanediol . 

30 
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In addition diols are best used at a diol :disaccharide 
weight ratios of from 0.1:1 to 1:0.1, preferably from 0.1:1 
and 2:1, most preferably from 2:1 to 1:2. 

5 The level of diol present in the total formulation is 

preferably from 0.1wt% to 10wt%, more preferably from 0.2wt% 
to 5wt%, most preferably from 0.5wt% to 2wt%. 

The pH of the formulations of the invention are in the range 
10 from pH 3 to pH 6, more preferably used at pH 3-5. 

Product Form 

The final product form of hair treatment compositions 
15 according to the invention may suitably be, for example, 
shampoos, conditioners, sprays, mousses, gels, waxes or 
lotions. Particularly preferred product forms are shampoos, 
post-wash conditioners (leave-in and rinse-off) and hair 
treatment products such as hair essences. Rinse-off 
20 compositions are particularly preferred. 

Shampoo compositions preferably comprise one or more 
cleansing surfactants, which are cosmetically acceptable and 
suitable for topical application to the hair. Further 
25 surfactants may be present as emulsifiers. 

Suitable cleansing surfactants, are selected from anionic, 
amphoteric and zwitterionic surfactants, and mixtures 
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thereof. The cleansing surfactant may be the same 
surfactant as the emulsifier, or may be different. 

Anionic Cleansing Surfactant 

5 

Shampoo compositions according to the invention will 
typically comprise one or more anionic cleansing surfactants 
which are cosmetically acceptable and suitable for topical 
application to the hair. 

10 

Examples of suitable anionic cleansing surfactants are the 
alkyl sulphates, alkyl ether sulphates, alkaryl sulphonates, 
alkanoyl isethionates, alkyl succinates, alkyl 
sulphosuccinates, N-alkyl sarcosinates, alkyl phosphates, 

15 alkyl ether phosphates, alkyl ether carboxylates, and alpha - 
olefin sulphonates, especially their sodium, magnesium, 
ammonium and mono-, di- and triethanolamine salts. The 
alkyl and acyl groups generally contain from 8 to 18 carbon 
atoms and may be unsaturated. The alkyl ether sulphates, 

2 0 alkyl ether phosphates and alkyl ether carboxylates may 

contain from 1 to 10 ethylene oxide or propylene oxide units 
per molecule. 
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Typical anionic cleansing surfactants for use in shampoo 
compositions of the invention include sodium oleyl sulpho 
succinate, ammonium lauryl sulphosuccinate, ammonium lauryl 
sulphate, sodium cocoyl isethionate, sodium lauryl 
5 isethionate and sodium N-lauryl sarcosinate. The most 
preferred anionic surfactants are sodium lauryl sulphate, 
sodium lauryl ether sulphate (n)EO, (where n ranges from 1 
to 3) , ammonium lauryl sulphate and ammonium lauryl ether 
sulphate (n) EO, (where n ranges from 1 to 3) . 

10 

The total amount of anionic cleansing surfactant in shampoo 
compositions of the invention is generally from 5 to 30, 
preferably from 6 to 20, more preferably from 8 to 16 wt%. 

15 Co-surfactant 

The shampoo composition can optionally include co- 
surfactants, preferably an amphoteric or zwitterionic 
surfactant, which can be included in an amount ranging from 0 
20 to about 8, preferably from 1 to 4 wt%. 

Examples of amphoteric and zwitterionic surfactants include, 
alkyl betaines, alkyl amidopropyl betaines, alkyl 
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sulphobetain.es (sultaines) , alkyl glycinates, alkyl 
carboxyglycinates, alkyl amphopropionates, 
alkylamphoglycinates, alkyl amidopropyl hydroxysultaines , 
acyl taurates and acyl glutamates, wherein the alkyl and acyl 
5 groups have from 8 to 19 carbon atoms. Typical amphoteric 
and zwitterionic surfactants for use in shampoos of the 
invention include lauryl amine oxide, cocodimethyl 
sulphopropyl betaine and preferably lauryl betaine, 
cocamidopropyl betaine and sodium cocamphopropionate . 

10 

Another preferred co-surf actant is a nonionic surfactant, 
which can be included in an amount ranging from 0 to 8, 
preferably from 2 to 5 wt%. 

15 For example, representative nonionic surfactants that can be 
included in shampoo compositions of the invention include 
condensation products of aliphatic (C 8 - Ci 8 ) primary or 
secondary linear or branched chain alcohols or phenols with 
alkylene oxides, usually ethylene oxide and generally having 

20 from 6 to 3 0 ethylene oxide groups. 

Further nonionic surfactants which can be included in shampoo 
compositions of the invention are the alkyl polyglycosides 
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(APGs) . Typically, the APG is one which comprises an alkyl 
group connected (optionally via a bridging group) to a block 
of one or more glycosyl groups. Preferred APGs are defined 
by the following formula: 

5 

RO - (G) n 

wherein R is a branched or straight chain C s to C 20 alkyl or 
alkenyl group, G is a saccharide group and n is from 1 to 10. 

10 

Other sugar-derived nonionic surfactants which can be 
included in shampoo compositions of the invention include the 
Cio-Cia N-alkyl (Ci-C 6 ) polyhydroxy fatty acid amides, such as 
the C12-C1B N-methyl glucamides, as described for example in WO 
15 92 06154 and US 5 194 639, and the N-alkoxy polyhydroxy fatty 
acid amides, such as Ci 0 -Ci 8 N- (3-methoxypropyl) glucamide. 

The shampoo composition can also optionally include one or 
more cationic co-surf actants included in an amount ranging 
20 from 0.01 to 10, more preferably from 0.05 to 5, most 

preferably from 0.05 to 2 wt%. Useful cationic surfactants 
are described hereinbelow in relation to conditioner 
compositions . 
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The total amount of surfactant (including any co-surfactant, 
and/or any emulsifier) in shampoo compositions of the 
invention is generally from 5 to 50, preferably from 5 to 
30, more preferably from 10 to 25 wt%. 

5 

Cationic Polymer 

A cationic polymer may be present. The cationic polymer may 
be a homopolymer or be formed from two or more types of 
monomers- The molecular weight of the polymer will generally 
10 be between 5 000 and 10 000 000, typically at least 10 000 
and preferably in the range 100 000 to about 2 000 000. The 
polymers will have cationic nitrogen containing groups such 
as quaternary ammonium or protonated amino groups, or a 
mixture thereof. 

Suitable cationic nitrogen polymers are described in the CTFA 
Cosmetic Ingredient Directory, 3rd edition 

The cationic conditioning polymers can comprise mixtures of 
monomer units derived from amine- and/or quaternary 
ammonium-substituted monomer and/or compatible spacer 
monomers . 
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Suitable cationic conditioning polymers include, 
copolymers of 1 -vinyl -2 -pyrrolidine and 1 -vinyl - 3 -methyl - 
imidazolium salt (CTFA name Polyquaternium-16) ; copolymers 
of 1 -vinyl -2 -pyrrolidine and dimethylaminoethyl 
methacrylate, (CTFA name Polyquaternium-11) ; cationic 
diallyl quaternary ammonium- containing polymers in 
patricular (CTFA Polyquaternium 6 and Polyquatemium 7, 
mineral acid salts of amino-alkyl esters of homo-and co- 
polymers of unsaturated carboxylic acids as described in 
U.S. Patent 4,009,256; cationic polyacrylamides (as described 
in W095/22311) . 

Cationic polysaccharide polymers suitable for use in 
compositions of the invention include those with an 
anhydroglucose residual group, such as a starch or 
cellulose. Cationic cellulose is available from Amerchol 
Corp. (Edison, NJ, USA) in their Polymer JR (trade mark) 
and LR (trade mark) series of polymers, as salts of 
hydroxyethyl cellulose reacted with trimethyl ammonium 
substituted epoxide, referred to in the industry (CTFA) as 
Polyquaternium 10. Another type of cationic cellulose 
includes the polymeric quaternary ammonium salts of 
hydroxyethyl cellulose reacted with lauryl dimethyl 
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ammonium- substituted epoxide, referred to in the industry 
(CTFA) as Polyquaternium 24. These materials are available 
from Amerchol Corp. (Edison, NJ, USA) under the tradename 
Polymer LM-2 00 . 

Other suitable cationic polysaccharide polymers include 
quaternary nitrogen- containing cellulose ethers (e.g. as 
described in U.S. Patent 3,962,418), and copolymers of 
etherified cellulose and starch (e.g. as described in 
U.S. Patent 3,958,581) . 

A particularly suitable type of cationic polysaccharide 
polymer that can be used is a cationic guar gum derivative, 
such as guar hydroxypropyltrimonium chloride (commercially 
available from Rhone-Poulenc in their JAGUAR trademark 
series) . Particularly preferred cationic polymers are JAGUAR 
C13S, JAGUAR C14, JAGUAR C15, JAGUAR C17 and JAGUAR C16 
Jaguar CHT and JAGUAR CI 62. 

The cationic conditioning polymer will generally be present 
in compositions of the invention at levels of from 0.01 to 5, 
preferably from 0.05 to 1, more preferably from 0.08 to 0.5 
5 wt%. 



WO 2004/054525 



PCT/EP2003/013700 



- 12 - 

Conditioning Surfactant 

Conditioner compositions usually comprise one or more 
conditioning surfactants, which are cosmetically acceptable 
and suitable for topical application to the hair. 

Suitable conditioning surfactants are selected from cationic 
surfactants, used singly or in admixture. 

Cationic surfactants useful in compositions of the invention 
contain amino or quaternary ammonium hydrophilic moieties 
which are positively charged when dissolved in the aqueous 
composition of the present invention. 

Examples of suitable cationic surfactants are those 
corresponding to the general formula: 

[N(Ri) (R 2 ) (R 3 ) (R 4 )] + (X)" 

in which R 1; R 2 , R 3 , and R* are independently selected from (a) 
an aliphatic group of from 1 to 22 carbon atoms, or (b) an 
aromatic, alkoxy, polyoxyalkylene , alkylamido, hydroxyalkyl , 
aryl or alkylaryl group having up to 22 carbon atoms; and X 
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is a salt-forming anion such as those selected from halogen, 
{e.g. chloride, bromide) , acetate, citrate, lactate, 
glycolate, phosphate nitrate, sulphate, and alkylsulphate 
radicals . 

5 

The aliphatic groups can contain, in addition to carbon and 
hydrogen atoms, ether linkages, and other groups such as 
amino groups. The longer chain aliphatic groups, e.g., those 
of about 12 carbons, or higher, can be saturated or 
10 unsaturated. 

The most preferred cationic surfactants for conditioner 
compositions of the present invention are monoalkyl 
quaternary ammonium compounds in which the alkyl chain 
15 length is C16 to C22 . 

Examples of suitable cationic surfactants include quaternary 
ammonium compounds, particularly trimethyl quaternary 
compounds . 

20 

Preferred quaternary ammonium compounds include 
cetyltrimethylammonium chloride, behenyltrimethylammonium 
chloride (BTAC) , cetylpyridinium chloride, 
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tetramethylammonium chloride, tetraethylammonium chloride, 
octyltrimethylammonium chloride, dodecyltrimethylammonium 
chloride, hexadecyltrimethylaramonium chloride, 
octyldimethylbenzylammonium chloride , 
5 decyldimethylbenzylammonium chloride, 
stearyldimethylbenzylammonium chloride , 
didodecyldimethyl ammonium chloride , 

dioctadecyldimethylammonium chloride, tallowtrimethylammonium 
chloride, cocotrimethylammonium chloride, PEG- 2 oleylammonium 

10 chloride and salts of these where the chloride is replaced 
by halogen, (e.g. , bromide), acetate, citrate, lactate, 
glycolate, phosphate nitrate, sulphate, or alkyl sulphate . 
Further suitable cationic surfactants include those materials 
having the CTFA designations Quaternium-5 , Quaternium-31 and 

15 Quaternium-18 . Mixtures of any of the foregoing materials 
may also be suitable. A particularly useful cationic 
surfactant for use in hair conditioners of the invention is 
cetyltrimethylammonium chloride, available commercially, for 
example as GENAMIN CTAC, ex Hoechst Celanese. 



Salts of primary, secondary, and tertiary fatty amines are 
also suitable cationic surfactants. The alkyl groups of such 
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amines preferably have from 12 to 22 carbon atoms, and can be 
substituted or unsubstituted. 

Particularly useful are amido substituted tertiary fatty 
amines, in particular tertiary amines having one Ci 2 to C 22 
alkyl or lakenyl chain. Such amines, useful herein, include 
st earamidopropyldimethylamine , 

stearamidopropyidiethylamine , stearamidoethyldiethylamine, 
stearamidoethyldimethylamine , palmitamidopropyld 
imethylamine, palmitamidopropyldiethylamine, 
palmi tamidoethyldiethylamine , palmitamidoethyldimethylamine , 
behenamidopropyl dimethyl amine , 

behenamidopropyldiethylamine , behenamidoethyldiethylamine , 
behenamidoethyldimethylamine , 
arachidamidopropyldimethylamine , arachid 
amidopropyldiethylamine , arachidamidoethyldie thyl amine , 
arachidamidoethyl dimethyl amine, diethylaminoethylstearamide . 
Also useful are 

dimethyl st earamine, dimethyl soyamine, soyamine, 
myristylamine, tridecylamine, ethyl stearyl amine, N- 
tallowpropane diamine, ethoxylated (with 5 moles of ethylene 
oxide) stearylamine, dihydroxyethylstearylamine, and 
arachidyl behenylamine . 
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These amines are typically used in combination with an acid 
to provide the cationic species. The preferred acid useful 
herein includes L- glutamic acid, lactic acid, hydrochloric 
acid, malic acid, succinic acid, acetic acid, fumaric acid, 
tartaric acid, citric acid, L-glutamic hydrochloride, and 
mixtures thereof; more preferably L-glutamic acid, lactic 
acid, citric acid. Cationic amine surfactants included among 
those useful in the present invention are disclosed in U.S. 
Patent 4,275,055 to Nachtigal, et al., issued June 23, 1981. 

The molar ratio of protonatable amines to H* from the acid is 
preferably from about 1:0.3 to 1:1.2, and more preferably 
from about 1:0.5 to about 1:1.1. 

In the conditioners of the invention, the level of cationic 
surfactant is preferably from 0.01 to 10, more preferably 
0.05 to 5, most preferably 0.1 to 2 wt% of the total 
composition. 

The cationic surfactants detailed in this section are also 
suitable for use in the aspect of the invention wherein a 
cationic surfactant is intimately mixed with the 
thermotropic mesogenic material and with oily conditioning 
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-Im- 
material prior to the incorporation of the conditioning 
material into the final hair conditioning composition 

Fatty Materials 

Conditioner compositions of the invention preferably 
additionally comprise fatty materials. The combined use of 
fatty materials and cationic surfactants in conditioning 
compositions is believed to be especially advantageous, 
because this leads to the formation of a structured phase, in 
which the cationic surfactant is dispersed. 

By "fatty material" is meant a fatty alcohol, an alkoxylated 
fatty alcohol, a fatty acid or a mixture thereof. 

Preferably, the alkyl chain of the fatty material is fully 
saturated. 

Representative fatty materials comprise from 8 to 22 carbon 
atoms, more preferably 16 to 22. Examples of suitable fatty 
alcohols include cetyl alcohol, stearyl alcohol and mixtures 
thereof. The use of these materials is also advantageous in 
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that they contribute to the overall conditioning properties 
of compositions of the invention. 

Alkoxylated, (e.g. ethoxylated or propoxylated) fatty 
5 alcohols having from about 12 to about 18 carbon atoms in 
the alkyl chain can be used in place of, or in addition to, 
the fatty alcohols themselves. Suitable examples include 
ethylene glycol cetyl ether, polyoxyethylene (2) stearyl 
ether, polyoxyethylene (4) cetyl ether, and mixtures 
10 thereof . 

The level of fatty alcohol material in conditioners of the 
invention is suitably from 0.01 to 15, preferably from 0.1 to 
10, and more preferably from 0.1 to 5 wt%. The weight ratio 
15 of cationic surfactant to fatty alcohol is suitably from 10:1 
to 1:10, preferably from 4:1 to 1:8, optimally from 1:1 to 
1:7, for example 1:3. 



20 Suspending Agents 

In a preferred embodiment, the hair treatment composition, 
especially if it is a shampoo composition, further comprises 
from 0.1 to 5-wt% of a suspending agent. Suitable suspending 
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agents are selected from polyacrylic acids, cross-linked 
polymers of acrylic acid, copolymers of acrylic acid with a 
hydrophobic monomer, copolymers of carboxylic acid- containing 
monomers and acrylic esters, cross- linked copolymers of 
5 acrylic acid and acrylate esters, heteropolysaccharide gums 
and crystalline long chain acyl derivatives. The long chain 
acyl derivative is desirably selected from ethylene glycol 
stearate, alkanolamides of fatty acids having from 16 to 22 
carbon atoms and mixtures thereof. Ethylene glycol 

10 distearate and polyethylene glycol 3 distearate are preferred 
long chain acyl derivatives. Polyacrylic acid is available 
commercially as Carbopol 420, Carbopol 488 or Carbopol 493. 
Polymers of acrylic acid cross-linked with a polyfunctional 
agent may also be used; they are available commercially as 

15 Carbopol 910, Carbopol 934, Carbopol 941 and Carbopol 980. 
An example of a suitable copolymer of a carboxylic acid 
containing monomer and acrylic acid esters is Carbopol 1342. 
All Carbopol (trademark) materials are available from 
Goodrich. 

20 

Suitable cross-linked polymers of acrylic acid and acrylate 
esters are Pemulen TR1 or Pemulen TR2 . A suitable 
heteropolysaccharide gum is xanthan gum, for example that 
available as Kelzan mu. 



25 
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Conditioning Agents 
Silicone Conditioning Agents 

The compositions of the invention can contain emulsified 
droplets of a silicone conditioning agent, for enhancing 
conditioning performance . 

Suitable silicones include polydiorganosiloxanes, in 
particular polydimethylsiloxanes that have the CTFA 
designation dimethicone. Also suitable for use compositions 
of the invention (particularly shampoos and conditioners) 
are polydimethyl siloxanes having hydroxyl end groups, which 
have the CTFA designation dimethiconol . Also suitable for 
use in compositions of the invention are silicone gums 
having a slight degree of cross -linking, as are described 
for example in WO 96/31188. 

The viscosity of the emulsified silicone itself (not the 
emulsion or the final hair conditioning composition) is 
typically at least 10,000 est at 25 °C the viscosity of the 
silicone itself is preferably at least 60,000 est, most 
preferably at least 500,000 est, ideally at least 1,000,000 
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est. Preferably the viscosity does not exceed 10 9 est for 
ease of formulation. 

Emulsified silicones for use in the shampoo compositions of 
5 the invention will typically have an average silicone 

droplet size in the composition of less than 30, preferably 
less than 20, more preferably less than 10 urn, ideally from 
0.01 to 1 urn. Silicone emulsions having an average silicone 
droplet size of < 0 . 15 \im are generally termed 
10 microemulsipns. 

Examples of suitable pre- formed emulsions include emulsions 
DC2-1766, DC2-1784, DC-1785 DC-1786 and microemulsions DC2- 
1865 and DC2-1870, all available from Dow Corning. These 

15 are all emulsions/microemulsions of dimethiconol . Cross- 
linked silicone gums are also available in a pre-emulsif ied 
form, which is advantageous for ease of formulation. A 
preferred example is the material available from Dow Corning 
as DC X2-1787, which is an emulsion of cross-linked 

20 dimethiconol gum. A further preferred example is the 

material available from Dow Corning as DC X2-1391, which is 
a microemulsion of cross -linked dimethiconol gum. 
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A further preferred class of silicones for inclusion in 
shampoos and conditioners of the invention are amino 
functional silicones. By "amino functional silicone" is 
meant a silicone containing at least one primary, secondary 
5 or tertiary amine group, or a quaternary ammonium group. 
Examples of suitable amino functional silicones include : 
polysiloxanes having the CTFA designation "amodimethicone" , 
Specific examples of amino functional silicones suitable for 
use in the invention are the aminosilicone oils DC2-822 0, 
10 DC2-8166, DC2-8466, and DC2-8950-114 (all ex Dow Corning), 
and GE 1149-75, (ex General Electric Silicones) . 
Suitable quaternary silicone polymers are described in EP-A- 
0 530 974. A preferred quaternary silicone polymer is K3474, 
ex Goldschmidt. 

15 

Also suitable are emulsions of amino functional silicone 
oils with non-ionic and/or cationic surfactant. 
Pre-formed emulsions of amino functional silicone are also 
available from suppliers of silicone oils such as Dow 
2 0 Corning and General Electric. Specific examples include 
DC929 Cationic Emulsion, DC939 Cationic Emulsion, and the 
non-ionic emulsions DC2-7224, DC2-8467, DC2-8177 and DC2- 
8154 (all ex Dow Corning) . 
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With some shampoos it is particularly preferred to use a 
combination of amino and non amino functional silicones 

The total amount of silicone is preferably from 0.01 to 10 
5 %wt of the total composition more preferably from 0.3 to 5; 
most preferably 0.5 to 3-wt% is a suitable level. 

(ii) Non-silicone Oily Conditioning Components 

10 Compositions according to the present invention may also 
comprise a dispersed, non-volatile, water- insoluble oily 
conditioning agent. 

By "insoluble" is meant that the material is not soluble in 
15 water (distilled or equivalent) at a concentration of 
0.1% (w/w) , at 25°C. 

Suitable oily or fatty materials are selected from 
hydrocarbon oils, fatty esters and mixtures thereof. 
20 Straight chain hydrocarbon oils will preferably contain from 
about 12 to about 30 carbon atoms. Also suitable are 
polymeric hydrocarbons of alkenyl monomers, such as C 2 -C s 
alkenyl monomers. 
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Specific examples of suitable hydrocarbon oils include 
paraffin oil, mineral oil, saturated and unsaturated 
dodecane, saturated and unsaturated tridecane, saturated and 
5 unsaturated tetradecane, saturated and unsaturated 

pentadecane, saturated and unsaturated hexadecane, and 
mixtures thereof. Branched- chain isomers of these 
compounds, as well as of higher chain length hydrocarbons, 
can also be used. 

10 

Suitable fatty esters are characterised by having at least 
10 carbon atoms, and include esters with hydrocarbyl chains 
derived from fatty acids or alcohols, Monocarboxylic acid 
esters include esters of alcohols and/or acids of the 
15 formula R'COOR in which R' and R independently denote alkyl 
or alkenyl radicals and the sum of carbon atoms in R' and .R 
is at least 10, preferably at least 20. Di- and trialkyl 
and alkenyl esters of carboxylic acids can also be used. 

20 Particularly preferred fatty esters are mono-, di- and 

triglycerides, more specifically the mono-, di-, and tri- 
esters of glycerol and long chain carboxylic acids such as 
Ci-C 22 carboxylic acids. Preferred materials include cocoa 
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butter, palm stearin, sunflower oil, soyabean oil and 
coconut oil . 

The oily or fatty material is suitably present at a level of 
from 0.05 to 10, preferably from 0.2 to 5, more preferably 
from about 0 . 5 to 3-wt%. 

In hair treatment compositions containing a conditioning 
agent, it is preferred that a cationic polymer also be 
present . 

Styling polymers 

If the product is a styling product it is preferred if a 
styling polymer is present 

The hair styling polymer if present is preferably present in 
the compositions of the invention in an amount of from 0.001% 
to 10% by weight, more preferably from 0.1% to 10% by weight, 
such as from 1% to 8% by weight. 

Hair styling polymers are well known. Suitable hair styling 
polymers include commercially available polymers that contain 
moieties that render the polymers cationic, anionic, 
amphoteric or nonionic in nature. Suitable hair styling 
polymers include, for example, block and graft copolymers. 
The polymers may be synthetic or naturally derived. 
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Adjuvants 

The compositions of the present invention may also contain 
adjuvants suitable for hair care. Generally such 
5 ingredients are included individually at a level of up to 2, 
preferably up to 1 wt% of the total composition. 

Suitable hair care adjuvants, include amino acids and 
ceramides . 

10 

The invention will now be further illustrated by the 
following, non-limiting Examples. 

A number illustrates examples of the invention; a letter 
15 illustrates Comparative Examples. 

All percentages quoted are by weight based on total weight 
unless otherwise stated. 
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EXAMPLES 

The following Examples were prepared: 
Table 1 



Shampoo 





VJt % 




Ingredients 


Example 
A 


Example 
1 


Sodium laurylether sulphate (2EO) 


12 


12 


Cocoyl ami dopropyl dimethyl glycine 


2 


2 


Silicone emulsion 


2 


2 


Guar hydroxypropyl trimethylammonium 
chloride 


0.30 


0.30 


Preservative 


0.35 


0.35 


Perfume 


0.42 


0.42 


Citric acid 


0.17 


0.17 


Trimethyl glycine 


1.20 




Trehalose 




0.70 


3 -methyl 1 , 3 -butanediol 




0 .70 


Water and minors 


to 100 


wt% 



Results were obtained from a panel of sixty consumers. Each 
product was tested sequentially for a period of four days, 
with three days in-between, using a product without any 
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actives. The results show consumer assessed scores of the 
Examples relative to the Comparative Example. 

The results are shown in figure 1 . It is clearly shown 
that Example 1 has significant advantages over the 
comparative Example (Example A) 
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CLAIMS 



5 



1. 



A hair treatment composition comprising a disaccharide 
and a diol, wherein the diol is not propylene glycol or 
butylene glycol . 



2 . A .hair treatment composition according to claim 1 in 
which the disaccharide has two hexose rings. 

10 3. A hair treatment composition according to any preceding 
in which the disaccharide is selected from trehalose, 
cellobiose or mixtures thereof. 

4 . A hair treatment composition according to any preceding 
15 claim in which the disaccharide is trehalose. 

5. A hair treatment composition according to any preceding 
claim in which the diol has from 2 to 10 carbon atoms. 

20 5. A hair treatment composition according to any preceding 
claim in which the diol has its hydroxyl groups 
positioned on CI and C3 . 

6 . A hair treatment composition according to any preceding 
25 claim in which the diol has 4 carbon atoms. 

7 . A hair treatment composition according to claim 6 in 
which the diol is 3 -methyl, 1 , 3 , butanediol . 



30 8. A hair treatment composition according to any 

proceeding claim further comprising a surfactant. 
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9 . A hair treatment composition according to any- 
preceding claim comprising an aqueous base. 

10. Use of a composition according to any preceding claim 
for smoothing hair. 

11 . Use of a composition according to any one of claims 1 
to 9 for aligning hair. 

12 . Use of a composition according to any one of claims 1 
to 9 for preventing damage to the hair. 

13 . A method of treating hair by applying a composition 
according to any one of claims 1 to 9 to the hair. 
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HAIR TREATMENT COMPOSITIONS 
FIELD OF THE INVENTION 

5 

The invention relates to hair treatment compositions. More 
particularly the invention relates to hair treatment 
compositions comprising specific combinations of active 
materials. The compositions are particularly suitable for 
10 application to hair for repair and restoration of damaged 
hair. 

BACKGROUND AMD PRIOR ART 

15 Hair can suffer damage from a number of sources such as; 
exposure to UV and chlorine; chemical influences such as 
bleaching, perming, overly frequent washing with harsh 
surfactant-based cleansing shampoo compositions; and 
mechanical influences such as prolonged use of heated 

20 styling appliances. 

Damage to the hair typically manifests itself in cuticle and 
protein loss from the hair fibre, hair fibre brittleness and 
breakage and frayed or split ends. 

25 

In addition consumers require their hair to be manageable; 
that is that the hair when styled will retain that style for 
a long period of time and in a range of environmental 
detrimental conditions such as high humidity. 
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WO 97/14401 (Kao Corporation) describes a wide range of 
organic acids in skin and hair care compositions. 

The use of sugars and plant extracts are disclosed in 
5 WO 01/68040 (L'Oreal)to protect keratinous tissue. 

Trehalose has been used to improve the elasticity of skin 
and/or prevent ageing as disclosed in WO 01/01948. 

The present invention has now found that compositions 
10 comprising certain specific combinations of sugars and acids 
are effective for repairing and preventing the principal 
symptoms of damaged hair, these combinations also have the 
further advantage that they help to increase the 
manageability of the hair. 

15 

DESCRIPTION OF THE INVENTION 



In a first aspect, the present invention provides a hair 
treatment composition comprising i) from 0.05 wt.% to 
20 49 wt.% of a di saccharide; and ii) a di- acid. 

A further aspect of the invention is the use of the above 
composition for smoothing hair, aligning hair and preventing 
damage to the hair. 

25 

The invention also relates to a method of treating hair by 
applying the above composition to the hair. 
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Detailed Description 
The disaccharide 

5 

The present invention comprises as an essential element of 
the invention a disaccharide, preferably the disaccharide 
comprises of pentose or hexose sugars, more preferably the 
disaccharide comprises of two hexose units. 

10 

Disaccharides can be either reducing or non-reducing sugars. 
Non-reducing sugars are preferred. 

The D(+) form of the sugars are preferred. Particularly 
15 preferred are trehalose and cellobiose or mixtures thereof. 
Trehalose is the most preferred disaccharide. 

The level of disaccharides present in the total formulation 
is from 0.05 wt% to 49 wt%, more preferably from 0.2wt% to 
20 3 wt%, most preferably from 0.5wt% to 2wt%. 

Di-Acids 

Di-acids are present in the compositions of the present 
25 invention, particularly suitable are di-acids having the 
formula : 

H0OC-(CH 2 ) n -C0OH 
where n is an integer from 2 to 8, more preferably where n 
30 equal to 2 or 4 (succinic acid and adipic acid 
respectively) . 
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Organic acids are best used at levels in the total 
formulation from 0.01 wt% to 5wt%, more preferably at levels 
from 0.1wt% to 2wt%. 

5 

The weight ratio of di-acid to disaccharide is 1:10 to 20:1, 
more preferably 1:5 to 5:1. 

In addition, acids are best used at di-acid: disaccharide 
10 molar ratios of between 0.1:1 and 10:1, preferably between 
0.1:1 and 2:1. 

The pH of the formulations of the invention are in the range 
from pH 3 to pH 6, more preferably used at pH 3-5. 

15 

Guanidinium Salt 

Optionally a guanidinium salt is present. For example, 
20 guanidinium carbonate, guanidinium sulphate and guanidinium 
phosphate. Particularly preferred is guanidinium carbonate. 
Guanidinium salts are best used at levels from 0.01wt%w to 
5wt.% of the total formulation, more preferably at 0.1wt%w 
to 2wt%. 

25 

The preferred weight ratio of guanidinium salt to 
disaccharide is from 1:10 to 4:1, more preferably 2:1 to 
1:2. 
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In addition the preferred guanidinium salt :di saccharide 
molar ratios are from 0.1:1 to 10:1, more preferably from 
0.1:1 to 2:1. 

5 

Product Form 

The final product form of hair treatment compositions 
according to the invention may suitably be, for example, 
10 shampoos, conditioners, sprays, mousses, gels, waxes or 

lotions. Particularly preferred product forms are shampoos, 
post-wash conditioners (leave-in and rinse-off) and hair 
treatment products such as hair essences. 

15 Shampoo compositions preferably comprise one or more 

cleansing surfactants which are cosmetically acceptable and 
suitable for topical application to the hair. Further 
surfactants may be present as emulsifiers. 

20 Suitable cleansing surfactants, are selected from anionic, 
amphoteric and zwitterionic surfactants, and mixtures 
thereof. The cleansing surfactant may be the same 
surfactant as the emulsifier, or may be different. 
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Anionic Cleansing Surfactant 

Shampoo compositions according to the invention will 
typically comprise one or more anionic cleansing surfactants 
5 which are cosmetically acceptable and suitable for topical 
application to the hair. 

Examples of suitable anionic cleansing surfactants are the 
alkyl sulphates, alkyl ether sulphates, alkaryl sulphonates, 

10 alkanoyl isethionates , alkyl succinates, alkyl 

sulphosuccinates , N-alkyl sarcosinates, alkyl phosphates, 
alkyl ether phosphates, alkyl ether carboxylates , and alpha- 
olefin sulphonates, especially their sodium, magnesium, 
ammonium and mono-, di- and triethanolamine salts. The 

15 alkyl and acyl groups generally contain from 8 to 18 carbon 
atoms and may be unsaturated. The alkyl ether sulphates, 
alkyl ether phosphates and alkyl ether carboxylates may 
contain from 1 to 10 ethylene oxide or propylene oxide units 
per molecule. 

20 

Typical anionic cleansing surfactants for use in shampoo 
compositions of the invention include sodium oleyl sulpho 
succinate, ammonium lauryl sulphosuccinate, ammonium lauryl 
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sulphate, sodium cocoyl isethionate, sodium lauryl 
isethionate and sodium N-lauryl sarcosinate. The most 
preferred anionic surfactants are sodium lauryl sulphate, 
sodium lauryl ether sulphate (n)EO, (where n ranges from 1 
5 to 3 ) , ammonium lauryl sulphate and ammonium lauryl ether 
sulphate (n)EO, (where n ranges from 1 to 3) . 

The total amount of anionic cleansing surfactant in shampoo 
compositions of the invention is generally from 5 to 30, 
10 preferably from 6 to 20, more preferably from 8 to 16 wt%. 

Co- surfactant 

The shampoo composition can optionally include co- 
15 surfactants, preferably an amphoteric or zwitterionic 

surfactant, which can be included in an amount ranging from 0 
to about 8, preferably from 1 to 4 wt%. 

Examples of amphoteric and zwitterionic surfactants include, 
20 alkyl betaines, alkyl amidopropyl betaines, alkyl 
sulphobetaines (sultaines) , alkyl glycinates, alkyl 
carboxyglycinates , alkyl amphopropionates , 
alkylamphoglycinates , alkyl amidopropyl hydroxysultaines , 
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acyl taurates and acyl glutamates, wherein the alkyl and acyl 
groups have from 8 to 19 carbon atoms. Typical amphoteric 
and zwitterionic surfactants for use in shampoos of the 
invention include lauryl amine oxide, cocodimethyl 
5 sulphopropyl betaine and preferably lauryl betaine, 
cocamidopropyl betaine and sodium cocamphopropionate . 

Another preferred co- surfactant is a nonionic surfactant, 
which can be included in an amount ranging from 0 to 8, 
10 preferably from 2 to 5 wt%. 

For example, representative nonionic surfactants that can be 
included in shampoo compositions of the invention include 
condensation products of aliphatic (C 8 - de) primary or 
15 secondary linear or branched chain alcohols or phenols with 
alkylene oxides, usually ethylene oxide and generally having 
from 6 to 30 ethylene oxide groups. 

Further nonionic surfactants which can be included in shampoo 
20 compositions of the invention are the alkyl polyglycosides 
(APGs) . Typically, the APG is one which comprises an alkyl 
group connected (optionally via a bridging group) to a block 
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of one or more glycosyl groups. Preferred APGs are defined 
by the following formula: 

RO - (G) n 

5 

wherein R is a branched or straight chain C 5 to C 20 alkyl or 
alkenyl group, G is a saccharide group and n is from 1 to 10. 

Other sugar-derived nonionic surfactants which can be 
10 included in shampoo compositions of the invention include the 
Cio-Cis N-alkyl (Ci-C 6 ) polyhydroxy fatty acid amides, such as 
the Ci2-Cia N-methyl glucamides, as described for example in WO 
92 06154 and US 5 194 639, and the N-alkoxy polyhydroxy fatty 
acid amides, such as Ci 0 -Ci 8 N- (3-methoxypropyl) glucamide. 

15 

The shampoo composition can also optionally include one or 
more cationic co-surfactants included in an amount ranging 
from 0.01 to 10, more preferably from 0.05 to 5, most 
preferably from 0.05 to 2 wt%. Useful cationic surfactants 
20 are described hereinbelow in relation to conditioner 
compositions. 
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The total amount of surfactant (including any co-surfactant, 
and/or any emulsif ier) in shampoo compositions of the 
invention is generally from 5 to 50, preferably from 5 to 
30, more preferably from 10 to 25 wt%. 

5 

Cat ionic Polymer 

A cationic polymer may be present. The cationic polymer may 
be a homopolymer or be formed from two or more types of 
monomers. The molecular weight of the polymer will generally 
10 be between 5 000 and 10 000 000, typically at least 10 000 
and preferably in the range 100 000 to about 2 000 000. The 
polymers will have cationic nitrogen containing groups such 
as quaternary ammonium or protonated amino groups, or a 
mixture thereof. 

Suitable cationic nitrogen polymers are described in the CTFA 
Cosmetic Ingredient Directory, 3rd edition 

The cationic conditioning polymers can comprise mixtures of 
monomer units derived from amine- and/or quaternary 
ammonium-substituted monomer and/or compatible spacer 
monomers . 
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Suitable cationic conditioning polymers include, 
copolymers of 1-vinyl- 2 -pyrrolidine and 1 - viny 1-3 -methyl - 
imidazolium salt (CTFA name Polyquaternium-16) ; copolymers 
of l-vinyl-2-pyrrolidine and dimethylaminoethyl 
methacrylate, (CTFA name Polyquaternium-11) ; cationic 
diallyl quaternary ammonium-containing polymers in 
particular (CTFA Polyquaternium 6 and Polyquaternium 7, 
mineral acid salts of amino-alkyl esters of homo-and co- 
polymers of unsaturated carboxylic acids as described in 
U.S. Patent 4,009,256; cationic polyacrylamides (as described 
in W095/22311) . 

Cationic polysaccharide polymers suitable for use in 
compositions of the invention include those with an 
anhydroglucose residual group, such as a starch or 
cellulose. Cationic cellulose is available from Amerchol 
Corp. (Edison, NJ, USA) in their Polymer JR (trade mark) 
and LR (trade mark) series of polymers, as salts of 
hydroxyethyl cellulose reacted with trimethyl ammonium 
substituted epoxide, referred to in the industry (CTFA) as 
Polyquaternium 10. Another type of cationic cellulose 
includes the polymeric quaternary ammonium salts of 
hydroxyethyl cellulose reacted with lauryl dimethyl 
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ammonium- substituted epoxide, referred to in the industry 
(CTFA) as Polyquaternium 24. These materials are available 
from Amerchol Corp. (Edison, NJ, USA) under the tradename 
Polymer LM-200. 

Other suitable cationic polysaccharide polymers include 
quaternary nitrogen-containing cellulose ethers (e.g. as 
described in U.S. Patent 3,962,418), and copolymers of 
etherified cellulose and starch (e.g. as described in 
U.S. Patent 3,958,581). 

A particularly suitable type of cationic polysaccharide 
polymer that can be used is a cationic guar gum derivative, 
such as guar hydroxypropyltrimonium chloride (commercially 
available from Rhone-Poulenc in their JAGUAR trademark 
series) . Particularly preferred cationic polymers are JAGUAR 
C13S, JAGUAR C14, JAGUAR C15, JAGUAR C17 and JAGUAR C16 
Jaguar CHT and JAGUAR C162 . 

The cationic conditioning polymer will generally be present 
in compositions of the invention at levels of from 0.01 to 5, 
preferably from 0.05 to 1, more preferably from 0.08 to 0.5 
wt%. 
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Conditioning Surfactant 

Conditioner compositions usually comprise one or more 
5 conditioning surfactants which are cosmetically acceptable 
and suitable for topical application to the hair. 

Suitable conditioning surfactants are selected from cationic 
surfactants, used singly or in admixture. 

10 

Cationic surfactants useful in compositions of the invention 
contain amino or quaternary ammonium hydrophilic moieties 
which are positively charged when dissolved in the aqueous 
composition of the present invention. 

15 

Examples of suitable cationic surfactants are those 
corresponding to the general formula: 

[N(Ri) (Ra) (Ra) (R 4 )] + (X) " 

20 

in which R i7 R 2 , R 3 , and R4 are independently selected from (a) 
an aliphatic group of from 1 to 22 carbon atoms, or (b) an 
aromatic, alkoxy, polyoxyalkylene, alkylamido, hydroxyalkyl , 
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aryl or alkylaryl group having up to 22 carbon atoms; and X 
is a salt- forming anion such as those selected from halogen, 
(e.g. chloride, bromide), acetate, citrate, lactate, 
glycolate, phosphate nitrate, sulphate, and alkylsulphate 
5 radicals. 

The aliphatic groups can contain, in addition to carbon and 
hydrogen atoms, ether linkages, and other groups such as 
amino groups. The longer chain aliphatic groups, e.g., those 
10 of about 12 carbons, or higher, can be saturated or 
unsaturated. 

The most preferred cationic surfactants for conditioner 
compositions of the present invention are monoalkyl 
15 quaternary ammonium compounds in which the alkyl chain 
length is C16 to C22 . 

Examples of suitable cationic surfactants include quaternary 
ammonium compounds, particularly trimethyl quaternary 
20 compounds. 

Preferred quaternary ammonium compounds include 
cetyltrimethylammonium chloride, behenyltrimethylammonium 
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chloride (BTAC) , cetylpyridinium chloride, 
tetramethylammonium chloride, tetraethylammonium chloride, 
octyltrimethylammonium chloride, dodecyltrimethylanimonium 
chloride, hexadecyltrimethylammonium chloride, 
5 octyldimethylbenzylammonium chloride, 
decyldimethylbenzylammonium chloride , 
stearyldimethylbenzylammonium chloride , 
didodecyldimethylammonium chloride, 

dioctadecyldimethylammonium chloride, tallowtrimethylammonium 
10 chloride, cocotrimethylammonium chloride, PEG-2 oleylammonium 
chloride and salts of these where the chloride is replaced 
by halogen, (e.g. , bromide), acetate, citrate, lactate, 
glycolate, phosphate nitrate, sulphate, or alkyl sulphate. 
Further suitable cationic surfactants include those materials 
15 having the CTFA designations Quaternium-5, Quaternium-31 and 
Quaternium-18. Mixtures of any of the foregoing materials 
may also be suitable. A particularly useful cationic 
surfactant for use in hair conditioners of the invention is 
cetyltrimethylammonium chloride, available commercially, for 
20 example as GENAMIN CTAC, ex Hoechst Celanese. 

Salts of primary, secondary, and tertiary fatty amines are 
also suitable cationic surfactants. The alkyl groups of such 
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amines preferably have from 12 to 22 carbon atoms, and can be 
substituted or unsubstituted. 

Particularly useful are amido substituted tertiary fatty 
amines, in particular tertiary amines having one Ci 2 to C 2 2 
alkyl or lakenyl chain. Such amines, useful herein, include 
s tearamidopropyldimethylamine , 

s tearamidopropyidiethylamine , stearamidoethyldiethylamine , 
s tearamidoe thyldimethylamine , palmi tamidopropyld 
imethylamine , palmi tamidopropyldiethylamine , 
palmi tamidoethyldiethylamine, palmi tamidoe thyldimethylamine, 
behenamidopropyldime thylamine , 

behenamidopropyldiethylamine , behenamidoethyldiethylamine , 
behenamidoe thyldimethylamine , 
arachidamidopropyldime thylamine , arachid 
amidopropyldiethylamine , arachidamidoethyldiethylamine , 
arachidamidoe thyldimethylamine , die thylaminoe thyls tearamide . 
Also useful are 

dimethyl stearamine, dimethylsoyamine, soyamine, 
myristylamine, tridecylamine, ethylstearylamine, N- 
tallowpropane diamine, ethoxylated (with 5 moles of ethylene 
oxide) stearylamine, dihydroxyethylstearylamine, and 
arachidyl behenylamine . 
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These amines are typically used in combination with an acid 
to provide the cationic species. The preferred acid useful 
herein includes L- glutamic acid, lactic acid, hydrochloric 
acid, malic acid, succinic acid, acetic acid, fumaric acid, 
5 tartaric acid, citric acid, L-glutamic hydrochloride, and 
mixtures thereof; more preferably L-glutamic acid, lactic 
acid, citric acid. Cationic amine surfactants included among 
those useful in the present invention are disclosed in U.S. 
Patent 4,275,055 to Nachtigal, et al., issued June 23, 1981. 

10 

The molar ratio of protonatable amines to H + from the acid is 
preferably from about 1:0.3 to 1:1.2, and more preferably 
from about 1:0.5 to about 
1:1.1. 

15 

In the conditioners of the invention, the level of cationic 
surfactant is preferably from 0.01 to 10, more preferably 
0.05 to 5, most preferably 0.1 to 2 wt% of the total 
composition. 



The cationic surfactants detailed in this section are also 
suitable for use in the aspect of the invention wherein a 
cationic surfactant is intimately mixed with the 
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thermo tropic mesogenic material and with oily conditioning 
material prior to the incorporation of the conditioning 
material into the final hair conditioning composition 

5 Fatty Materials 

Conditioner compositions of the invention preferably 
additionally comprise fatty materials. The combined use of 
fatty materials and cationic surfactants in conditioning 
10 compositions is believed to be especially advantageous, 

because this leads to the formation of a structured phase, in 
which the cationic surfactant is dispersed. 

By "fatty material" is meant a fatty alcohol, an alkoxylated 
15 fatty alcohol, a fatty acid or a mixture thereof. 

Preferably, the alkyl chain of the fatty material is fully 
saturated. 

20 Representative fatty materials comprise from 8 to 22 carbon 
atoms, more preferably 16 to 22. Examples of suitable fatty 
alcohols include cetyl alcohol, stearyl alcohol and mixtures 
thereof. The use of these materials is also advantageous in 
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that they contribute to the overall conditioning properties 
of compositions of the invention. 

Alkoxylated, (e.g. ethoxylated or propoxylated) fatty 
alcohols having from about 12 to about 18 carbon atoms in 
the alkyl chain can be used in place of, or in addition to, 
the fatty alcohols themselves. Suitable examples include 
ethylene glycol cetyl ether, polyoxyethylene (2) stearyl 
ether, polyoxyethylene (4) cetyl ether, and mixtures 
thereof . 

The level of fatty alcohol material in conditioners of the 
invention is suitably from 0.01 to 15, preferably from 0.1 to 
10, and more preferably from 0.1 to 5 wt%. The weight ratio 
of cationic surfactant to fatty alcohol is suitably from 10:1 
to 1:10, preferably from 4:1 to 1:8, optimally from 1:1 to 
1:7, for example 1:3. 
Suspending Agents 

In a preferred embodiment, the hair treatment composition, 
especially if it is a shampoo composition, further comprises 
from 0.1 to 5-wt% of a suspending agent. Suitable suspending 
agents are selected from polyacrylic acids, cross-linked 
polymers of acrylic acid, copolymers of acrylic acid with a 
hydrophobic monomer, copolymers of carboxylic acid-containing 
monomers and acrylic esters, cross-linked copolymers of 
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acrylic acid and acrylate esters, heteropolysaccharide gums 
and crystalline long chain acyl derivatives. The long chain 
acyl derivative is desirably selected from ethylene glycol 
stearate, alkanolamides of fatty acids having from 16 to 22 
5 carbon atoms and mixtures thereof. Ethylene glycol 

distearate and polyethylene glycol 3 distearate are preferred 
long chain acyl derivatives. Polyacrylic acid is available 
commercially as Carbopol 420, Carbopol 488 or Carbopol 493. 
Polymers of acrylic acid cross-linked with a polyfunctional 

10 agent may also be used; they are available commercially as 
Carbopol 910, Carbopol 934, Carbopol 941 and Carbopol 980. 
An example of a suitable copolymer of a carboxylic acid 
containing monomer and acrylic acid esters is Carbopol 1342. 
All Carbopol (trademark) materials are available from 

15 Goodrich. 

Suitable cross-linked polymers of acrylic acid and acrylate 
esters are Pemulen TR1 or Pemulen TR2. A suitable 
heteropolysaccharide gum is xanthan gum, for example that 
20 available as Kelzan mu. 



Conditioning Agents 
Silicone Conditioning Agents 



25 The compositions of the invention can contain emulsified 
droplets of a silicone conditioning agent, for enhancing 
conditioning performance. 
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Suitable silicones include polydiorganosiloxanes, in 
particular polydimethylsiloxanes that have the CTFA 
designation dimethicone. Also suitable for use compositions 
of the invention (particularly shampoos and conditioners) 
are polydimethyl siloxanes having hydroxyl end groups, which 
have the CTFA designation dimethiconol . Also suitable for 
use in compositions of the invention are silicone gums 
having a slight degree of cross-linking, as are described 
for example in WO 96/31188. 

The viscosity of the emulsified silicone itself (not the 
emulsion or the final hair conditioning composition) is 
typically at least 10,000 est at 25 °C the viscosity of the 
silicone itself is preferably at least 60,000 est, most 
preferably at least 500,000 est, ideally at least 1,000,000 
est. Preferably the viscosity does not exceed 10 9 est for 
ease of formulation. 

Emulsified silicones for use in the shampoo compositions of 
the invention will typically have an average silicone 
droplet size in the composition of less than 30, preferably 
less than 20, more preferably less than 10 ]im r ideally from 
0.01 to 1 pm. Silicone emulsions having an average silicone 
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droplet size of < 0.15 |im are generally termed 
microemulsions . 

Examples of suitable pre-formed emulsions include emulsions 
DC2-1766, DC2-1784, DC-1785 DC-1786 and microemulsions DC2- 
1865 and DC2-1870, all available from Dow Corning. These 
are all emulsions /microemulsions of dimethiconol . Cross- 
linked silicone gums are also available in a pre-emulsif ied 
form, which is advantageous for ease of formulation. A 
preferred example is the material available from Dow Corning 
as DC X2-1787, which is an emulsion of cross-linked 
dimethiconol gum. A further preferred example is the 
material available from Dow Corning as DC X2-1391, which is 
a microemulsion of cross-linked dimethiconol gum. 

A further preferred class of silicones for inclusion in 
shampoos and conditioners of the invention are amino 
functional silicones. By "amino functional silicone" is 
meant a silicone containing at least one primary, secondary 
or tertiary amine group, or a quaternary ammonium group. 
Examples of suitable amino functional silicones include: 
polysiloxanes having the CTFA designation "amodimethicone" , 
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Specific examples of amino functional silicones suitable for 
use in the invention are the aminosilicone oils DC2-8220, 
DC2-8166, DC2-8466, and DC2-8950-114 (all ex Dow Corning) , 
and GE 1149-75, (ex General Electric Silicones) . 
5 Suitable quaternary silicone polymers are described in EP-A- 
0 530 974. A preferred quaternary silicone polymer is K3474, 
ex Goldschmidt. 

Also suitable are emulsions of amino functional silicone 
10 oils with non-ionic and/ or cationic surfactant. 

Pre-formed emulsions of amino functional silicone are also 
available from suppliers of silicone oils such as Dow 
Corning and General Electric. Specific examples include 
DC929 Cationic Emulsion, DC939 Cationic Emulsion, and the 
15 non-ionic emulsions DC2-7224, DC2-8467, DC2-8177 and DC2- 
8154 (all ex Dow Corning) . 

With some shampoos it is particularly preferred to use a 
combination of amino and non amino functional silicones 

20 

The total amount of silicone is preferably from 0.01 to 10 
%wt of the total composition more preferably from 0.3 to 5; 
most preferably 0.5 to 3-wt% is a suitable level. 
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(ii) Non-silicone Oily Conditioning Consonants 

Compositions according to the present invention may also 
5 comprise a dispersed, non-volatile, water- insoluble oily 
conditioning agent. 

By "insoluble" is meant that the material is not soluble in 
water (distilled or equivalent) at a concentration of 
10 0.1% (w/w), at 25°C. 

Suitable oily or fatty materials are selected from 
hydrocarbon oils, fatty esters and mixtures thereof. 
Straight chain hydrocarbon oils will preferably contain from 
15 about 12 to about 30 carbon atoms. Also suitable are 

polymeric hydrocarbons of alkenyl monomers, such as C 2 -C 6 
alkenyl monomers. 

Specific examples of suitable hydrocarbon oils include 
20 paraffin oil, mineral oil, saturated and unsaturated 

dodecane, saturated and unsaturated tridecane, saturated and 
unsaturated tetradecane, saturated and unsaturated 



WO 2004/054526 



PC17EP2003/013701 



- 25 - 

pentadecane, saturated and unsaturated hexadecane, and 
mixtures thereof. Branched-chain isomers of these 
compounds, as well as of higher chain length hydrocarbons, 
can also be used. 

5 

Suitable fatty esters are characterised by having at least 
10 carbon atoms, and include esters with hydrocarbyl chains 
derived from fatty acids or alcohols, Monocarboxylic acid 
esters include esters of alcohols and/or acids of the 
10 formula R'COOR in which R' and R independently denote alkyl 
or alkenyl radicals and the sum of carbon atoms in R' and R 
is at least 10, preferably at least 20. Di- and trialkyl 
and alkenyl esters of carboxylic acids can also be used. 



15 Particularly preferred fatty esters are mono-, di- and 

triglycerides, more specifically the mono-, di-, and tri- 
esters of glycerol and long chain carboxylic acids such as 
C1-C22 carboxylic acids. Preferred materials include cocoa 
butter, palm stearin, sunflower oil, soyabean oil and 

20 coconut oil. 
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The oily or fatty material is suitably present at a level of 
from 0.05 to 10, preferably from 0.2 to 5, more preferably 
from about 0.5 to 3-wt%. 

5 In hair treatment compositions containing a conditioning 
agent, it is preferred that a cationic polymer also be 
present . 

Styling polymers 

10 If the product is a styling product it is preferred if a 
styling polymer is present 

The hair styling polymer if present is preferably present in 
the compositions of the invention in an amount of from 0.001% 
15 to 10% by weight, more preferably from 0.1% to 10% by weight, 
such as from 1% to 8% by weight. 

Hair styling polymers are well known. Suitable hair styling 
polymers include commercially available polymers that contain 
20 moieties that render the polymers cationic, anionic, 
amphoteric or nonionic in nature. Suitable hair styling 
polymers include, for example, block and graft copolymers. 
The polymers may be synthetic or naturally derived. 



25 
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Adjuvants 

The compositions of the present invention may also contain 
adjuvants suitable for hair care. Generally such 
5 ingredients are included individually at a level of up to 2, 
preferably up to 1 wt% of the total composition. 

Suitable hair care adjuvants, include amino acids and 
ceramides . 

10 

The invention will now be further illustrated by the 
following, non-limiting Examples. 

A number illustrates examples of the invention; a letter 

15 illustrates Comparative Examples. 

All percentages quoted are by weight based on total weight 
unless otherwise stated. 



EXAMPLES 

20 

The following Examples were prepared: 
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Table 1 
Shampoo 





Wt % 






Ingredients 


Example 
A 


Example 
1 


Example 
2 


Sodium laurylether 
suipnate (ze,u) 


12.0 


12.0 


12.0 


Cocoyl amidopropyldimethyl 
glycine 


0 


0 


0 


Silicone emulsion 


2.0 


2.0 


2.0 


Guar hydroxypropyl 
trimethvlammonium chloride 


0.30 


0.30 


0.30 


Preservative 


0.35 


0.35 


0.35 


Perfume 


0.42 


0.42 


0.42 


Citric acid 


0.17 


0.17 


0.17 


Trimethyl glycine 


1.20 






Trehalose 




1.0 


0.4 


Adipic acid 






0.10 


Succinic acid 




0.50 




Guanadine carbonate 






0.10 


Water and minors 


to 100 wt% 



Results were obtained from a panel of sixty consumers. Each 
product was tested sequentially for a period of four days, 
with three days in-between, using a product without any 
actives. The results show consumer assessed scores of the 
10 Examples relative to the Comparative Example. 
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The results are shown in figures 1 and 2. It is clearly 
shown that both Examples 1 and 2 have significant advantages 
over the comparative Example (Example A) 
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CLAIMS 



1. A hair treatment composition comprising i) from 0.05 
wt.% to 49 wt.% of a di saccharide; and ii) a di-acid. 

5 

2. A hair treatment composition according to claim 1 in 
which the disaccharide has two hexose rings. 

3 . A hair treatment composition according to any preceding 
10 in which the disaccharide is selected from trehalose, 

cellobiose or mixtures thereof. 

4. A hair treatment composition according to any preceding 
claim in which the disaccharide is trehalose. 

15 

5. A hair treatment composition according to any preceding 
claim in which the di-acid has the formula: 

HOOC-(CH 2 )„-COOH 
20 Where n is an integer from 2 to 8. 

6. A hair treatment composition according to claim 5 where 
n equal to 2 or 4. 

25 7. A hair treatment composition according to any preceding 
claim, which further comprises a guanidinium, salt. 



A hair treatment composition according to claim 7 in 
which the guanidinium salt is a carbonate. 
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9. A hair treatment composition according to any- 
proceeding claim further comprising a surfactant. 

10. A hair treatment composition according to any 
preceding claim comprising an aqueous base. 

11. Use of a composition according to any preceding claim 
for smoothing hair. 

12 . Use of a composition according to any one of claims 1 
to 9 for aligning hair. 

13 . Use of a composition according to any one of claims 1 
to 9 for preventing damage to the hair. 

15. A method of treating hair by applying a composition 
according to any one of claims 1 to 9 to the hair. 
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® Hair treatment composition. 

© A composition for enhancing the body of hair comprising as essential Ingredients in certain critical amounts 
an alkali metal or ammonium bisulfite, an alkanolamlne, a guar hydroxypropyltrimonium chloride, a certain 
quaternary ammonium conditioner, an alkali metal or ammonium carbonate or an alkali metal phosphate and 
water; and a method of use thereof. The method comprises applying the composition to the hair, working it into 
the hair, lifting the hair with. e.g., the finger tips, a hair pick or the tail of a comb, allowing the composition to 
remain in contact with the hair for about 20 to 30 minutes, rinsing the hair and drying the hair. 
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The invention relates to a composition and method for improving the appearance and manageability of 
hair, more specifically to an aqueous foamable composition for conditioning and enhancing the body of hair. 



s Information Disclosure Statement 

Men and women with so-called "limp" hair, that is, hair which is fine and relatively thin in diameter, 
have considerable difficulty in styling their hair under normal conditions of shampooing, drying and 
conditioning. Under higher relative humidity conditions, "limp" hair can become even "more limp" and 
10 therefore more difficult to style, manage and maintain in a particular styled configuration. Such difficulties 
can also be encountered in the case of normal and coarse hair. The need therefore exists for a convenient 
means for overcoming such difficulties, more specifically, for adding volume and fullness, i.e., body, to all 
types of hair. 

It is known that systems for the permanent cold waving of hair can improve the body of hair, but such 

is systems generally require that the hair be wound on curlers and/or rollers to impart curls and waves thereto, 
a time consuming operation. Such systems employ cold permanent waving compositions which contain 
reducing agents such as thiols, thioglyco lates, sulfites, bisu'lfites and sulfides. See for example the article 
on sulfite cold waving and hair straightening by W.R. Markland in Norda* Briefs. No. 492, July-August 
1979. Generally such cold permanent waving compositions are used in conjunction with rollers or rods in 

20 order to form curls or waves. Such compositions are employed in an amount, and left in contact with the 
hair for a time, sufficient to effect rupture of the disulfide linkage after which the composition is rinsed from 
the hair. The hair then generally is treated with a neutralizing (oxidizing) agent which results in the formation 
of new disulfide linkages. The cleaving of the disulfide linkages and subsequent formation of new disulfide 
linkages permits "permanent" shaping of the hair into desired configurations such as curls and waves. Cold 

as permanent waving systems which employ rollers and/or curlers, a reducing agent and a neutralizing agent 
are described in U.S. Patents 3,864,476, 4,296,764 and 4,659.566. 

U.S. Patents 3.966,903 and 4.504,466 describe cold permanent waving systems in which a neutralizing 
step is not required. The systems described in these patents also require the use of rods or curlers. 

A 3-component cold permanent waving system currently in commercial use is OGILVIE Whisper 

30 WaveTM. The label contents of the three components are as follows: 
Waving Lotion 3 3/4 FL OZ. 

Contains: Wate7, Sodium Bisulfite. Monoethanolamine, Sodium Carbonate. TEA-coco-Hydrolyzed Protein a . 
Neutralized 3/4 FLOZ. 

Contains: Water, PEG-150 Distearate b , Hydrogen Peroxide, Phosphoric Acid; Tetrasodium Pyrophosphate, 
35 Sodium Stannate. 



a) the triethanolamine salt of the condensation product of coconut acid chloride and 
Hydrolyzed Animal Protein (CTFA Cosmetic Ingredient Dictionary, Third Edition, page 

« 312 > 

b) CH 3 (CH 2 )isCO-(OCH 2 CH2) n O-CO(CH 2 ), 6 CH3. n = average of 150 (CTFA Cosmetic Ingredient Dic- 
tionary, Third Edition, page 209) 

45 c) RCO-NHHCHa ) 3 -N(CH 3 ) 2 -CH 2 CH 2 OH Cr(CTFA Cosmetic Ingredien t Dictionary, Third Edition, page 
268) 



d) 3KD-gluconoylamino)-N-<2-hydroxyethyl)-N,N-dimethyl-i -propanaminium chloride 
so (CTFA Cosmetic Ingredient Dictionary, Third Edition, pages 267-268) 

e) CH 3 (CH 2 ) 1S C0-NH-CH 2 -C(H)(CH 3 )-0CH 2 CH 2 0H (CTFA Cosmetic Ingredient Dictionary, Third Edition, 
page 128) 

f) a mixture of dimethicone with an average chain length of 200 to 350 dimethylsiloxane 
units and silica gel (CTFA Cosmetic Ingredient Dictionary, Third Edition, page 278). 
Dimethicone is a mixture of fully methylated linear siloxane polymers end blocked with 
trimethylsiloxy units (CTFA Cosmetic Ingredient Dictionary. Third Edition, page 83) 



2 



EP 0 304 846 A2 



PERM-SOFTTM 1/2 FL. OZ. 

Contains: Water7Quitemium-26 c , Propylene Glycol, Quaternium-22 d , Lactic Acid, Sodium Laureth 
Sulfate, Hydroxyethyl Stearamide-MIPA ,e Fragrance, Simethicone f , Methylparaben. Sorbic Acid, D&C 
Yellow No. 10. 

In cold permanent waving hair with Ogilvie Whisper Wave™, the hair is wound on rods, the waving 
lotion is then applied to the hair and allowed to remain on the hair for between 30 and 60 minutes, the hair 
is then rinsed well and, with the rods still In place, is treated with the neutralizer. The rods then are removed 
and the hair is rinsed, blotted dry, conditioned with the PermSoftTM and styled. 

An almost inevitable result of exposing hair to waving or straightening compositions is a deterioration in 
tactile properties, "feel", manageability and combability of the hair due to tangling. It is therefore common 
practice to treat the hair with one or more conditioning agents to ameliorate the situation. Such conditioning 
agents are generally incorporated in the neutralizer or added after the neutralizing step, although the 
incorporation of certain conditioners in the reducing composition or in a composition for application to the 
hair prior to the reducing step have been described. See U.S. Patents 3,912,808, 4,390,033, 4,391,286, 
4,416,297, 4,426,375 and 4,602.648 and UK Patent Application GB 2066310 A. 

U.S. Patent 4,243,659 describes compositions for improving hair body comprising an aqueous solution 
of a hair cleansing synthetic detergent containing a bisulfite salt and dimethylurea as a hair swelling agent. 
The compositions preferrably contain a cationic hair conditioner. The method of using the composition 
involves applying it to the hair after a preliminary shampoo and rinse with the composition, allowing it to 
remain on the hair for from 3 to 20 minutes, rinsing it from the hair, and drying the hair and then styling it 



This invention resides in the discovery of a composition comprising a bisulfite salt an alkanolamine, an 
alkalizing agent a combination of specific cationic conditioning agents and water which when used to treat 
hair in accordance with a specific process, provides added volume and fullness, i.e., body, to all types of 
hair without the need to resort to rollers or curlers, while at the same time conditioning the hair. This added 
volume and fullness lasts for a period of four to six weeks. 

In one aspect of the invention there is provided a compdsition for enhancing the body of hair 
comprising (a) from about 5 to about 10 percent by weight of an alkali metal bisulfite or ammonium bisulfite; 
(b) from about 2 to about 5 percent by weight of a mono-, di- or tri-alkanolamine; (c) from about 0.1 to 
about 1.5 percent by weight of guar hydroxypropyltrlmonium chloride having a viscosity of 75 to 150 cps or 
a guar hydroxypropyltrimonium chloride having a viscosity of 2500 to 3200 cps; (d) from about 0.2 to about 
1 percent by weight of a quaternary ammonium compound selected from the group consisting of a 



wherein x+y+z has an average value of 10 and R is a straight-chain alkyl radical having from 6 to 18 
carbon atoms or mixtures of such radicals, laurdimonium hydrolyzed animal collagen, cocodimonium 
hydrolyzed animal collagen and steardimonium hydrolyzed animal collagen; and (e) water sufficient to make 
100%; provided that when (a) is alkali metal bisulfite, the ion additionally comprises (f) from about 0.75 to 
about 3 percent by weight of an alkali metal carbonate, ammonium carbonate or an alkali metal phosphate. 

In a second aspect of the invention there is provided a method for enhancing the body of hair which 
comprises, in sequence, the following steps : (1) applying to the hair the composition described above; (2) 
working the composition into the hair until the composition is distributed throughout the hair; (3) lifting the 
hair, (4) allowing the composition to remain in contact with the lifted hair for from about 20 to about 30 
minutes; (5) rinsing the hair with water sufficient to remove the composition from the hair; and (6) drying the 
hair. 

The composition of the invention, when applied to hair, swells individual hair fibers, increases the 
frictional coefficient and surface roughness of the hair thereby increasing hair volume and also provides 
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to the formula: 




(CH 2 CH 2 0) z H 
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conditioning to the hair, and when used in accordance with the method of the invention, enhances the body 
(fullness) of the hair to an unexpected degree. Thus the composition and method of the invention provide a 
convenient one-step procedure, i.e., as opposed to procedures involving two or more steps wherein 
subsequent treatment of the hair with further compositions such as neutralizers and conditioners is required, 
5 for enhancing the body of the hair while at same eliminating the need for using such devices as rollers and 
rods. 



DETAILED DESCRIPTION OF THE INVENTION INCLUDING THE PREFERRED EMBODIMENTS 

10 

The compositon of the invention comprises as essential ingredients in critical amounts a water-soluble 
bisulfite salt, an alkanolamine, two quaternary ammonium compounds, water and, when the bisulfite salt is 
an alkali metal bisulfite, a carbonate or phosphate buffering agent. 

is 

Bisulfite Salt 



20 The bisulfite salt is selected from alkali metal bisulfites, such as sodium and potassium bisulfite, and 
ammonium bisulfite and mixtures thereof.The bisulfite functions as a reducing agent which chemically 
ruptures the disulfide linkages of cystine present in hair.The bisulfite salts are active at low to moderate 
temperatures (20* -45' C), essentially odorless and can be formulated into the composition of the invention 
over a wide range of pH. The bisulfite salt is employed at a concentration of from about 5 to about 10 

26 percent by weight of the composition. 



Alkanolamine 



The alkanolamine is selected from mono-, di- and tri-alkanolamines, wherein alkanol is straight or 
branched and has from 1 to 3 carbon atoms, for example monoethanolamine. 
diethanolamine,triethanolamine, isopropanolamine and diisopropanolamine and mixtures thereof.The al- 
kanolamine is an alkalizing agent which functions to adjust the pH of the composition of the invention.The 
36 pH of the composition should be in the range of about 6.8 to about 10. The alkanolamine also accelerates 
the chemical rupture of the disulfide linkages by penetrating and swelling the hair fibers thus facilitating 
entrance of the bisulfite reducing agent into the hair cuticle. The alkanolamine is employed at a concentra- 
tion of from about 2 to about 5 percent by weight of the composition. 



Quaternary Ammonium Compounds 



The composition of the invention comprises two quaternary ammonium compounds, both of which 
4s function as hair conditioners and one of which additionally functions as a thickening agent. 

The quaternary ammonium compound which functions as a hair conditioning agent as well as a 
thickening agent is a cationic guar gum having the CTFA adopted name "guar hydroxypropyltrimonium 
chloride". In the CTFA Cosmetic Ingredient Dictionary, Third Edition (hereafter "CTFA Dictionary"), page 
117, guar hydroxypropyltrimonium chloride is defined as a quaternary ammonium derivative of 
so "hydroxypropyl guar" which in turn, at page 128, is defined as a propylene glycol ether of "guar gum". 
Guar gum, is a galactomannan with a structure composed of a straight backbone chain of D-man- 
nopyranose units with a side branching unit of D-galactopyranose on every other unit. The average 
molecular weight of guar gum is in the range of 200.000 to 300,000. Two specific guar hydroxypropyl- 
trimonium chlorides are employed in the composition of the invention. One has a viscosity of from 75 to 
55 150 cps (1% aqueous solution @ 25* C, using a Brookfleld RVF @ 20 RPM) and a pH of 9 to 11 (1% 
aqueous solution) and the other viscosity of from 2500 to 3200 cps (1% aqueous solution @ 25* C, using a 
Brookfleld RVF @ 20 RPM) and a pH of 75 to 11 (1% aqueous solution). The guar hydroxypropyltrimonium 
chloride having the lower viscosity is preferred at lower pH values of the composition and the one having 



4 



EP 0 304 846 A2 



the higher viscosity is preferred at the higher pH values. These guar hydroxypropyltrimonium chlorides are 
sold under the designations respectively Jaguar C-15 and Jaguar C-17, by Celanesse Plastics and 
Specialties Company. Mixtures of these guar hydroxypropyltrimonium chlorides may be used. The guar 
hydroxypropyltrimonium chloride is employed at concentrations of from about 0.1 to about 1.5 percent by 
weight based on the total weight of the composition. 

The upper limit of concentration in the composition of the guar hydroxypropyltrimonium chloride is 
governed by the degree of thickening to be imparted to the composition. As a result, the range of 
concentrations at which it may be employed, as defined above, is not fully adequate to provide the desired 
degree of hair conditioning. It is therefore essential to augment conditioning with a second conditioner which 
is compatible with the guar hydroxypropyltrimonium chloride. 

The second conditioner is selected from a quaternary ammonium compound selected from a compound 
conforming to the formula: 



(CH 2 CH 2 0) x H 

R-N-(CH 2 CH 2 0i v K 
I 

(CH 2 CH 2 0) 2 H 



H 2 P0 4 - 



wherein x+y+z has an average value of 10 and R is a straight-chain alkyl radical have from 6 to 18 carbon 
atoms or mixtures of said alkyl radicals, laurdimonium hydrolyzed animal collagen, cocodimonium hydrolyz- 
ed animal collagen and steardimonium hydrolyzed animal collagen and mixtures thereof. The CTFA 

as Adopted Name for the compound of Formula I Is Quatemlum-52 which is defined in the CTFA Dictionary as 
for Formula I above. Quaternium-52 is sold under the designation DEHYQUART SP by Henkel Corporation. 
Laurdimonium hydrolyzed animal collagen, cocodimonium hydrolyzed animal collagen (CTFA Adopted 
Name) and steardimonium hydrolyzed animal collagen (CTFA Adopted Name) are multi-functional highly 
cationic alkyl quaternary short chain protein derivatives which combine in one molecule a low molecular 

so weight collagen hydrolysate, fatty radicals and quaternary groups. The low molecular weight parent 
hydrolysate is prepared such that the basic amino groups in collagen (arginine, histidine, lysine, etc.) are 
available for quaternization. A pictorial representation of these compounds is as follows: 



36 



Peptide 
40 Chain 




where for laurdimonium Ri is a C, 2 fatty radical, for cocodimonium R, is a C12-11 fatty radical and for 
steardimonium Rt is a C f8 fatty radical. Laurdimonium hydrolyzed animal collagen, cocodimonium 
hydrolyzed animal collagen and steardimonium hydrolyzed animal collagen each have an isotonic point of 
approximately 11 and a pH (10% aqueous solution) of from 4.0 to 5.5. They are sold under the designations 
so respectively Croquat L, Croquat M and Croquat S by Croda Inc. The second quaternary conditioner is 
employed in the composition at a concentration of from about 0.2 to about 1 percent by weight based on 
the total weight of the composition. 



55 



5 



EP 0 304 846 A2 



Buffering Agent 



In order to maintain the pH of the composition in the above-specified range, it is necessary to include in 
s those compositions of the invention which employ an alkali metal bisulfite as reducing agent, a buffering 
agent. The buffering agent is selected from alkali metal carbonate such as sodium or potassium carbonate, 
alkali metal phosphate, such as mono-, di- or tri- sodium or potassium phosphate or mixtures thereof. When 
ammonium bisulfite is employed as reducing agent in the composition it has been found that a buffering 
agent may be dispensed with since such compositions are self-buffering. However, carbonate and 
10 phosphate buffering agents may be employed if desired. The buffering agent is employed in the 
composition in a concentration of from about 0.75 to about 3 percent by weight based on the weight of the 
composition. 

The final essential ingredient of the composition is water, preferrably deionized water. The water is 
added to the other essential ingredients and any optional ingredients, described hereinafter, in a concentra- 
15 tion sufficient to make 100%. 



Optical Ingredients 



The composition of the invention may include effective amounts of optional ingredients in order to 
impart additional desirable properties and/or aesthetic appeal to the composition such as additional hair 
conditioners, preservatives, fragrances, opacifiers. wetting agents, emollients, etc. 

As preservatives there may be employed, for example, methylparaben, ethylparaben. or propylparaben, 
25 disodium ethylene-diaminetetracetic acid (disodium EDTA) and Quaternium-15 (CTFA Adopted Name) and 
mixtures thereof. Quaternium-15 is defined in the CTFA Dictionary as a quaternary ammonium salt which 
conforms to the formula: 



CH 2 CH= CHC1 + 




Quaternium-15 is sold under the designation Dowicii 200 by Dow Chemical USA. 

The preservatives may be employed in effective amounts as well known in the art, e.g. at a 

concentration of from about 0.05 to about 0.3 percent by weight of the composition. 

It is advantageous to include in the composition TEA-coco-hydrolyzed animal protein (CTFA Adopted 
^ Name) since this chemical minimizes hair damage which can occur when hair is contacted with a bisulfite 

salt This chemical is defined in the CTFA Dictionary as the triethanolamine salt of the condensation product 

of coconut acid chloride and hydrolyzed animal protein. It is sold, for example under the designation 

Lexein« S-620TA by Inolex Chemicals. This chemical also provides some additional hair conditioning. It 

may be employed at a concentration of from about 0.25 to about 5 percent by weight of the composition. 
w It is also advantageous to include in the composition urea which enhances the hair fiber swelling 

function of the alkanolamine. The urea may be employed at a concentration of from about 5 to about 15 

percent by weight of the composition. 

As emollients there may be used, for example, lactamide MEA (CTFA Adopted Name) and PEG-150 

distearate (CTFA Adopted Name). 
55 Lactamide MEA is lactic acid monoethanolamide. Lactamide MEA is sold under the designation 

Incromectant LMEA by Croda Surfactants Inc. PEG-150 distearate is defined in the CTFA Dictionary as a 

polyethylene glycol diester of stearic acid conforming to the formula: 

CH 3 (CH 2 )i sCO-(OCH2CH2)„0-CO-(CH2), 6 CH 3 
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where n has an average value of 150. PEG-150 also adds body, i.e., a nice smooth feel, to the composition. 
The emollients may be employed at a concentration of from about 0.5 to about 5 percent by weight of the 
composition. 

As opaciflers there may be employed anionic surfactants or a combination of an anionic surfactant with 
5 a nonionic surfactant. As anionic surfactant there may be employed for example, sodium laureth sulfate 
(CTFA Adopted Name) which conforms to the formula (CTFA Dictionary): 
CH 3 (CH 2 )ioCH2(OCH 2 CH a )„OS03Na 

where n averages between 1 and 4. This chemical is sold under the designation Standapol ES by Henkel, 
Inc. 

io A further anionic surfactant that may be employed as an opacifier is sodium trideceth-7 carboxylate 
(CTFA Adopted Name) conforming to the formula (CTFA Dictionary): 
CHafCHa), i CH 2 (OCH2CH 2 )sOCH a COONa 

This chemical is sold under the designation Sandopan DTC by Sandoz, Inc. Colors and Chemicals 
Division. 

75 The opaciflers may be employed in the composition in a concentration of from about 0.5 to about 1.5 
percent by weight of the composition. 

The compositions may be formulated as lotions, mousses, gels, creams or aerosols. When the essential 
ingredients are mixed in the concentrations specified hereinbefore, they are obtained either as dispersions 
in the form of lotions or gels. A gel can be obtained if the guar hydroxypropyltrimonium chloride is used in 

20 a concentration falling at the upper end of the specified concentration range, i.e., from about 1.4 to 1.5 
weight per cent, while a lotion (liquid) can be obtained at lower concentrations of the guar hydroxypropyl- 
trimonium chloride. The compos'ition can be obtained in the form of a cream by adding thereto an effective 
amount of an opacifier as described hereinbefore, i.e., at a concentration of from about 0.5 to about 1.5 
percent by weight. The composition in the form of a liquid can be formulated as an aerosol which, on 

25 dispensing from a conventional aerosol dispenser, is obtained in the form of a creamy foam known in the 
art as a mousse. Such compositions include conventional aerosol propellants, such as a hydrocarbon, for 
example isobutane, or a halocarbon, for example 1,1-difluoroethane, and mixtures thereof, in amounts 
effective to permit substantially complete evacuation of the composition from the aerosol container. The 
amount of any particular aerosol propellant or mixture of propellants to be employed can readily be 
■ 30 determined by one of ordinary skill in the art. 

The composition of the invention preferably is applied to damp hair, e.g., after a shampoo and towel 
drying. The composition then is worked into and evenly distributed throughout the hair by massage 
(shampooing) until a thick foam results. The foam is essential for achieving maximum enhanced body and 
volume of the hair. Thus when in the method of the invention the hair is lifted away from the scalp, the foam 

35 functions to maintain the hair in the lifted position throughout the entire time the composition remains in 
contact with the hair. This results in an unexpected increase In the body and volume of hair over and above 
that which results solely from the swelling of the hair fiber if left to lie fiat against the scalp and precludes 
the need for rollers and rods. However, if the composition is in gel form, foaming, although preferred, is not 
essential since the gel as such can maintain the hair in the lifted position. If desired, a plastic cap may be 

40 used to cover the hair after it has been treated with the composition and lifted in order to hasten the body 
enhancing process. Since the ruptured disulfide linkages in the hair can be allowed to reform by air 
oxidation rather than the use of a neutralizer such as hydrogen peroxide, the method of the invention 
provides a convenient one-step procedure for enhancing the body of hair. The air oxidation preferrably Is 
accelerated by blow drying the hair at elevated temperatures using conventional blow drying techniques. Of 

45 course, if desired, the hair may, after completion of the method of the invention, be treated with a suitable 
oxidizing agent such as hydrogen peroxide in order to eliminate slight odors which may be imparted to the 
hair during the cleaving of the disulfide linkages by the reducing agent. However, such odors as may be 
present on the hair generally will dissipate naturally at ambient temperatures in about 24 hours after 
treatment. 

so Lifting of the hair in the method of the invention can be accomplished by such means as the finger tips, 
a plastic hair pick or the tail of a comb, the lifting being performed on portions of the hair comprising 
strands of hair in various numbers. Using such means, the hair may, according to individual tastes, be lifted 
in straight form, or shaped gently, for example, into bends, waves or curls. If desired, plastic clips may be 
employed. In the case of long hair, the hair can be loosely piled on top of the head and secured with plastic 

55 clips. It will be understood that the term lifting the hair as used herein means lifting the hair in either straight 
or shaped (e.g., bent, waved or curled) configuration without the use of rods or curlers. 

On completion of the method of the invention the hair may be shampooed with a conventional shampoo 
(which may contain a small amount of hydrogen peroxide) to give the perception of cleaner hair and to help 
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remove any residual odor. The hair then may be styled in any desired fashion without any perceived loss of 
enhanced body. 

The enhanced body imparted to the hair by the method of the invention is perceived by the consumer 
to remain with the hair for a period of from about 4 to 6 weeks, even with repeated shampooings and 
stylings. 

The compositions, when used in accordance with the method of the invention, are retained on the hair, 
after having been distributed evenly throughout the hair as a foam, for from about 20 to about 30 minutes, 
the latter time in the case of "normal" hair and for shorter periods, down to about 20 minutes, for hair which 
has been recently colored, the timing being dependent on how recently the coloring was performed. 

The compositions of the invention are adapted for use on human hair in the home as well as in beauty 
salons. 

The compositions may be formulated at ambient temperatures by combining the ingredients thereof in 
any order using conventional mixing techiques such as stirring. A convenient process is as follows (stirring 
maintained throughout the process): 

The hydroxypropyltrimonium chloride is added to the water and after 15 to 20 minutes the bisulfite salt 
is added. After about 5 minutes there are added in sequence the alkanolamine, the carbonate (or 
phosphate), the carbonate being added at a rate to avoid excess foaming, and finally the quaternary 
ammonium compound (conditioning agent). Any optional ingredients may be added at the end of the 
process or at intermediate stages thereof. Stirring is then continued for about 15 minutes after which the 
process is completed. 

The compositions may be packaged in and dispensed from conventional packages and dispensers 
such as aerosol dispensers (in combination with a aerosol propellant system) or, such as in the case of 
gels, squeeze tubes, or, such as in the case of liquids, squeeze bottles, such dispensers having or being 
fitted with suitable dispensing openings as are conventional in the art. 

The following examples are illustrative of the compositions of the invention without however, being 
limited thereto. 

Specific compositions with varying concentrations of ingredients falling within the ranges of weight- 
percent concentrations specified for Examples I, II and III in the table below were formulated: 



Weiqht-Percent a 



Ingredient 



Example: 



Sodium bisulfite 
Ammonium bisulfite 
Monoe thano lamine 
Guar hydroxypropyltrimonium 

chloride 
Quaternary compound of 

Formula I 
Laurdimonium(or cocodimonium 
or steardimoniumlhydrolyzed 
animal collagen 
Sodium carbonate 
Ammonium carbonate 
Urea 

TEA-coco-hydrolyzed animal 

protein 
Sodium laureth sulfate or 
sodium trideceth-7 carboxy- 
late 

PEG-150 distearate or 

lactamide MEA 
Deionized water 



5.0-10.1 

6.75-9.0 
q s. to pH 6.8-10b— 



0.08-0.60 
0.75-2.0 



1.0-5.0 
—q.s. to 100% d 



1.0-3.0 

0.08-0.80 

0.5-1.5 c 



a) Based on 100% active ingredient 

b) Approximately 2.0-5.0 wt-% 

c) Sodium laureth sulfate 

d) Approximately 65-85 wt-% 



The following specific examples were prepared: 
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Ingredient 


Weight-% 


Sodium bisulfite 




7.70 


Monoethanolamine 




3.94 


Guar hydroxyprapyltrlmonium chloride* 


0.20 


Quaternary compound of 


Formula 1" 


0.50 


Sodium carbonate 




1.50 


TEA-coco-hydrolyzed ani 
Delonized water 


nal protein' 


0.80 
85.36 


pH8.2 




100.00 



a) JaquarC-17 

b) Dehyquart SP 

c) Lexeine S-620TA 



The composition of Example IV was formulated as an aerosol having the following composition: 
Composition of Example IV 90.5 wt-% 

Propellent 9.5 wt-% . 

The propellant consisted of 60 parts by weight of isobutane and 40 parts by we.ght of 1,1- 
difluoroethane (HYDRO-FLUOROCARBON 152A). 

The aerosol composition when dispensed from a conventional aerosol container fitted with an appro- 
priate dispensing button is in the form of a mousse. 

When used on human subjects having fine, normal and coarse hair in accordance with the method of 
the invention, the aerosol composition substantially enhanced the body (fullness and volume) as well as the 
manageability of the hair in most cases. 

Examples V and VI are as follows: 



Ingredient 


Weight-% 


V 


VI 


Sodium bisulfite 


8.60 




Ammonium bisulfite 




9.00 


Monoethanolamine 


2.80 


2.20 


Guar hydroxypropyltrimonium chloride" 


0.20 


0.20 


Quarternary Compound of Formula l b 


0.25 


0.25 


Sodium carbonate 


1.40 




Urea 


5.00 


5.00 


TEA-coco hydrolyzed animal protein 0 
Fragrance 


0.80 


0.80 


0.50 


0.50 


Quatemium-15 d 


0.10 


0.10 


Methylparaben 


0.10 


0.10 


Disodium EDTA 


0.02 


0.02 


Deionized water 
pH 


q.s. to 100% 


approx.7.4 j approx. 6.8 



a),b) and c) - see Example IV 
d) Oowicil 200 



In each of Examples IV, V and VI the weight-percent is based on 100% active ingredient. 

The compositions of Examples I to VI were formulated according to the process described hereinbefore. 
In Example I the urea was added immediately after the monoethanolamine and the TEA-coco-hydrolyzed 
animal protein was added immediately after the carbonate. In Example II the urea was added after the guar 
hydroxypropyltrimonium chloride and the lactamide MEA or PEG-150 distearate and the sodium laureth 
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sulfate or sodium trideceth-7 carboxylate were added in sequence immediately after the quaternary 
ammonium compound. In Example III the TEA-coco-hydrolyzed animal protein, the sodium trideceth-7 
carboxylate and the urea were added in sequence after the guar hydroxypropyltrimonium chloride. In 
Example IV the TEA-coco-hydrolyzed animal protein was added after the bisulfite. In Examples and V and 
s VI the urea was added after the guar hydroxypropyltrimonium chloride, the TEA-coco-hydrolyzed animal 
protein after the bisulfite and the fragrance and preservatives, in the sequence indicated, at the end. 



1. A composition for enhancing the body of hair comprising: 

(a) from about 5 to about 10 percent by weight of an alkali metal bisulfite or ammonium bisulfite; 

(b) from about 2 to about 5 percent by weight of monoalkanolamine. dialkanolamine or trial- 
kanolamine wherein the alkanol radical in each instant has from 1 to 3 carbon atoms; 

(c) from about 0.1 to about 1.5 percent by weight of guar hydroxypropyltrimonium chloride; 

(d) from about 0.2 to about 1 percent by weight of a quaternary ammonium compound which is a 
compound conforming to the formula: 



|-<CH 2 CH 2 0) x H -j + 

R-N-(CH 2 CH 2 0) y H H 2 P0 4 _ 
L (fiH 2 CH 2 0) Z H -J 



wherein x+y+z has an average value of 10 and R is a straight-chain alkyl radical having from 16 to 18 
carbon atoms and mixtures of said radicals; laurdimonium hydrolzyed animal collagen, cocodimonium 
hydrolyzed animal collagen or steardimonium hydrolzyed animal collagen; and 

(e) water sufficient to make 100%; provided that when (a) is an alkali metal bisulfite, the composition 
additionally comprises 

(f) from about 0.75 to about 3 percent by weight of an alkali metal carbonate, ammonium carbonate 
or an alkali metal phosphate. 

2. The composition of claim 1. wherein the alkanolamine is monoethanolamine. 

3. The composition of claim 1 or 2, wherein the alkali metal carbonate is sodium carbonate. 

4. The composition according to any one of the preceding claims, which additionally includes urea, 
usually in a concentration of from about 5 to about 15 percent by weight. 

5. A composition according to any one of the preceding claims, which additionally includes an 
opacifying agent, usually in a concentration of from about 0.5 to about 1.5 percent by weight. 

6. A composition according to claim 1, consisting essentially of from 5.0 to 10.0 weight-percent of 
sodium bisulfite, from 2.0 to 5.0 weight-percent of monoethanolamine, from 0.1 to 1.50 weight-percent of 
guar hydroxypropyltrimonium chloride, from 0.1 to 0.50 weight-percent of the quaternary ammonium 
compound of Formula 1, from about 0.75 to 2.0 weight-percent of sodium carbonate, from 5.0 to 15.0 
weight-percent of urea, from 0.08 to 0.80 weight-percent of TEA-coco-hydrolyzed animal protein and the 
remainder to 100% water. 

7. A composition according to claim 1, consisting essentially of from 5.0 to 10.1 weight-percent of 
sodium bisulfite, from 2.0 to 5.0 weight-percent of monoethanolamine, from 0.1 to 1.5 weight-percent of 
guar hydroxypropyltrimonium chloride, from 0.08 to 0.60 weight-percent of laurdimonium hydrolzyed animal 
collagen, cocodimonium hydrolzyed animal collagen or steardimonium hydrolyzed animal collagen, from 
0.75 to 2.0 weight-percent of sodium carbonate, from 5.0 to 15.0 weight-percent of urea, from 0.5 to 1.5 
weight-percent of sodium laureth sulfate or sodium trideceth-7 carboxylate, from 1.0 to 5.0 weight-percent 
of PEG-150 distearate or lactamide MEA and the remainder to 100% water. 

8. A composition according to claim 1, consisting essentially of from 6.75 to 9.0 weight-percent of 
ammonium bisulfite, from 2.0 to 5.0 weight-percent of monoethanolamine. from 0.1 to 1.5 weight-percent of 
guar hydroxypropyltrimonium chloride, from 0.1 to 0.50 weight-percent of the quaternary ammonium 
compound of Formula I, from 1.0 to 3.0 weight-percent ammonium carbonate, from 5.0 to 15.0 weight- 
percent of urea, from 0.08 to 0.8 weight-percent of TEA-coco-hydrolyzed animal protein, from 0.5 to 1.5 
weight-percent of sodium laureth sulfate and the remainder to 100% water. 
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9. A composition according to any one of the preceding claims, which includes an effective amount of a 
preservative, e.g., about 0.1 weight-percent of Quatemium-15, about 0.10 weight-percent of methylparaben 
and about 0.02 weight-percent disodium EDTA. 

10. A method for enhancing the body of hair comprising in sequence the following steps: 

(1) applying to the hair a composition according to any one of the preceding claims, 

(2) working the composition into the hair until the composition is distributed throughout the hair; 

(3) lifting the hair, 

(4) allowing the composition to remain in contact with the hair for from about 20 to about 30 minutes; 

(5) rinsing the hair with water sufficient to remove the composition from the hair; and 

(6) drying the hair. 



